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VOLUME 19. 


Lathe for Boring and Turning Six- 
teen-Inch Guns at Water- 
vliet Arsenal. 

As our readers know, the machinist and 
his allies of the drawing room, pattern 
shop, forge shop and foundry have been 
called upon to do a very large share of 
the work of building the ““New Navy” and 
of preparing for coast defense. In addi- 
tion to the work done upon the actual 
implements of war, very much has been 
done by them in the way of preparation 
and equipment called for by the character 
of the work to be done—work which, up 
to a few years ago, was unknown in this 
country. The industrial importance of 





A VIEW 


this work is very great and its influence 
has been decidedly beneficial in many 
ways. 

On account of the very great interest 
which every one engaged in any branch 
of machine construction must feel in this 
work, which has exerted such an impor- 
tant influence upon our craft, we feel 
certain we need make no apology for de- 
voting a large share of this issue of the 
“American Machinist” to an illustrated 
description of one of the most notable 
tools that have been built in the prosecu- 
tion of the work referred to; so far as we 
know, no such full and complete illustra- 
tions of such a machine tool have eve1 
before been published. During the meet- 


ing of the American Society of Mechanical 
Engineers last fall, an excursion was or- 
ganized to go to Plainfield to see this 
lathe. Those who saw it at that time will 
find our engravings and description inter- 
esting. and to those who did not enjoy 
that privilege it is safe to say that we are 
able to give a much more complete idea 
of the lathe and its construction than can 
be gained by simply looking at it as it 
stands complete. 

An excellent idea of the general appear- 
ance of the lathe, as it stood upon the 


erecting floor in the machine shop of its 
builders, the Pond Machine Tool Com- 
pany, of Plainfield, N. J., may be derived 
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NUMBER 135, 


Before proceeding to a detailed descrip- 
tion of the lathe, it may be well for the 
reader to have in mind the fact that we 
are dealing with a tool which weighs, fin 
ished, about 280 tons, or about four times 
the weight of a modern passenger locomo- 
tive, and which is 138 feet long; that the 
complete head stock alone weighs 52 tons, 
and each carriage 18 tons. The lathe is 
shown with a 10-inch gun in it, which gun, 
though it weighs 34 tons and is 31 feet 
long, is small for the lathe, which is de- 
signed for 16-inch guns which will weigh 
142.5 tons and will be about 50 feet long. 
The bed of the lathe is in six sections, each 


of which weighs about 20 tons; that por- 
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OF THE LATHE IN THE SHOPS OF ITS BUILDERS 


from an inspection of the engraving on 
this page and the large general en- 
graving (an accurate reproduction of a 
photograph) which we give elsewhere in 
this issue. The lathe is one of a series 
of similar tools built for Watervliet 
Arsenal, West Troy, N. Y., from the 
designs of the Ordnance Department, 
United States Army. Following this de- 
scription is an article written by Mr. An- 
thony Victorin, the engineer in charge of 
mechanical matters at Watervliet. Mr. 
Victorin is mainly to be credited with the 
design, though naturally the Pond shops 
experts had also something to do with it, 
and his article gives an excellent idea 
of how work is handled in such a lathe. 


tion of the bed next the head stock, to 
which the rests and carriages are attached, 
being considerably wider than that portion 
which supports only the boring-bar car- 
riage. 

THE HEAD STOCK. 


Figs. 1 and 2, pages 2 and 3, show the 
construction of the head stock. The main 
spindle is of cast iron, 24 inches diameter 
at the main journal, and with a bearing, in 
; in. long. This 


a cast-iron shell, 2 ft. 73 
shell is tapered outside, as shown, 2 inches 
in 3 feet, and is split so that it can be ad 
justed to the spindle by means of a thread- 
ed collar at each end. The rear bearing is 


similar in construction, and is 16 inches 
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Fig. 2 
SECTIONS OF HEAD-STOCK AND SPINDLE. 
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diameter, 25% inches long. End thrust 
is taken by a yoke at the back, as shown, 
steel and bronze washers, %-inch thick, 6 
inches diameter, being used. 

Bolted solidly to the spindle is the cast- 
iron face plate, which alone weighs 13 
tons and is shown separately in Fig. 3. 
To this face plate is bolted the steel (cast- 
ing) ring gear, 10% inches face, 8 feet 
9g} inches outside diameter and % diame- 
tral (3.59 inches circular) pitch, by which 
the plate is driven. This gear, like all the 
others about the lathe, is machine cut. 

The cone pulley has five steps for a 
10-inch belt, and drives the plate through 
two different arrangements of gearing, 
which, with the two different speeds of the 
countershaft, give twenty different speeds 
for the spindle, ranging from .22 to 9 
revolutions per minute, and the change 
from one train of driving gears to the 
other is made by shifting one gear only. 

Referring to Fig. 2, it will be seen that 
there is a wide-faced pinion A keyed to 
the cone pulley. This pinion is always 
in engagement with the gear wheel B, 
the upper part of which is shown broken 
away for the sake of clearness. Gear B 
is keyed to the sleeve or quill 0, to which 
the pinion D is also keyed. This pinion 
engages with gear FE, which is keyed to 
a quill that passes through the cone pulley 
and has keyed to its other extremity the 
pinion F, which drives gear @, which is 
splined to the shaft H. To this shaft is 
keyed the pinion J, which drives gear J 
and its shaft, to the right-hand extremity 
of which shaft is keyed the pinion K, which 
engages with the face-plate gear. Ar- 
ranged in this way, the ratio between cone 
pulley and the face plate is 384% to 1. 

Gear @ can be shifted to the right to 
engage with pinion A, and when this is 
done the effect of B, D and £ is eliminated. 
They remain in engagement and are in 
motion, but do not affect the driving. 
The ratio of cone pulley to face plate is 
then 54 to I. 

The face plate has eight jaws, arranged 
as shown in Fig. 3 (p. 5), four of the slots 
coming close to the center to enable the 
smaller work to be gripped by them, while 
all the jaws can be brought to bear upon 
the larger work. The jaws are moved 
upon the plate by square-threaded screws 
_ 2}§ inches diameter, and when set can be 
clamped in place by the binding bolts 
shown. The jaws are steel castings, and 
to the face of each is attached a tempered 
steel gripping piece, which is seated in a 
curved seat, as shown in the cross-section, 
Fig. 3, the object of this arrangement 
being to allow the jaws to grip the work 
fairly and without cramping. 


THE HEAD-STOCK FEED MECHANISM. 


The feed motion for the boring bar is 
derived from the main spindle by means 
of the train of gearing shown at the left 
in Fig. 1, that for the tool carriages being 
taken from the back-gear shaft by the train 
of gearing shown at the right in the same 
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figure, and in the sectional view, Fig. 2, 
both trains are shown. Taking, first, the 
carriage motion, it will be seen to be 
much the same in arrangement as is 
usually found on lathes, but there is a com- 
pounding stud independent of the inter- 
mediate stud which is on the swing-plate; 
and as this swing plate is 4% inches thick 
and over 4 feet long, it cannot well be 
handled and set by hand, and is therefore 
provided with the screw @, Fig. 1, which 
is attached by a pin to the plate and passes 
through a swiveling stud fixed in the head- 
stock, at which point is a hand wheel 12 
inches diameter, which is threaded to the 
screw and gives control of the plate when 
the binding bolts are loosened. The 
wheels in this train are 3% inches face and 
2% diametral pitch. 

The short shaft which this train of gears 
gives motion to, drives both the splined 
rod from which the various carriage feeds 
are obtained and the lead-screw, these 
two lying parallel with each other within 
the bed. They are not driven by this 
shaft directly, however, but by a double- 
clutch mechanism, which is best shown in 
Fig. 4 (p. 5), where gear @1, which consti- 
tutes one side of the double clutch, gets its 
motion from gear ), which is keyed to the 
short shaft referred to. The other side of 
the clutch turns in the same direction, but 
at slower speed, the ratio between the 
motions being I to 12%, owing to the fact 
that the left side of the clutch is driven by 
means of the double-threaded worm on 
the short shaft 8, which drives the worm 
wheel shown, having 25 teeth. The two 
miter gears ¢ and d complete the motion, 
and thus, when the clutch lever is thrown 
to the right or left, it changes all carriage 
feed motions, including those for screw- 
cutting, in the ratio of 12Y% to 1, or, when 
placed in the intermediate position, stops 
all feeds, except for the boring-bar. 

The lead screw, which is driven by this 
mechanism, is 534 inches diameter, 63 feet 
long, cut left-hand, 4 threads in 5 inches; 
and the splined shaft referred to is 4% 
inches diameter, 67 feet long. Both are 
carried on drop bearings which support 
them at frequent intervals. 

The feed train from the boring bar will 
be understood from an inspection of Fig. 
1, where it is shown on the end view of the 
head stock, with a development at the left; 
and from Fig. 2, where a sectional view is 
given. The first gear of this train is at 
the right of the rear spindle bearing, and a 
stud arranged in the usual manner carries 
the motion through the head stock. In 
the end of the stud is a pull-pin and slid- 
ing key, by which either of the two gears 
upon the outer end of the stud is made to 
do the driving. Below is an arrangement 
of cone gears with sliding keys by which 
any desired rate of feed is obtained, the 
keys being set by means of hand wheels, 
best shown in the photograph. The upper 


sliding key controls only the two gears’ 


seen at the right of the upper cone gears 
in Fig. 2, and thus introduces another 
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means of changing the speed ratio; while 
the lower hand wheel controls the cone 
gears, as shown. The pins which carry 
the keys turn with the studs, and their 
outer ends are therefore cut with annular 
rack teeth, with which the pinions engage. 
The numbers of teeth, and the pitch of the 
gears of this train, are all shown in the 
development at the left of Fig. 1. 


ILEAD-SCREW MECHANISM. 

Having previously described the mech- 
anism which is common to the splined 
feed shaft and to the lead-screw, we now 
take up the mechanism which is devoted 
solely to the lead-screw motion. The 
motion of the lead-screw is reversed, or 
stopped independently of all other mo- 
tions by the vertical lever, near the head 
stock, which is grasped by the man in the 
photograph and is shown in Fig. 6 (p. 6). 
This lever works a double-ended clutch, 
shown in Figs. 6 and 7. This clutch 
is splined to shaft @, which is the shaft 
driven by the double-ended clutch 
shown in Fig 4. Being splined to 
shaft @, the clutch shown in Fig. 7 can 
drive either of the bevel gears at the right 
or left of it, and this motion is then taken 
through the vertical stud shown, to the 
train of spur gears above (shown in Figs. 
5, 6 and 7), which further reduce the 
motion, and the final drive is by means of 
the bevel gears, one of which is shown on 
the end of the lead screw ¢, Fig. 7. The 
upper end of the stud 0 is squared so that, 
when the clutch is thrown out, the screw 
can be turned by means of a ratchet ap- 
plied to this square. Screws can be cut 
up to 3-inch pitch, varying by tenths of 
an inch. 


THE CARRIAGES. 
Since the two carriages are in all re- 
spects precisely alike, the description of 
one of them will applyto both. It is shown 
in Figs. 8 to 18 (pp. 6, 7). Referring to 
Fig. 8, the lever at the lower right-hand . 
corner of the carriage is the one by which 
the head-screw nut is opened and closed, 
the arrangement of the nut being clearly 
shown in the corresponding position in 
Fig. 9. It is 24 inches long and is in two 
parts, which completely encircle the screw 
when closed, and they are inclosed, as 
shown, so that they have a solid abut- 
ment against the carriage on all sides. 
The movement of the two parts of the 
nut is effected by means of four short 
racks, two of which are on each part of 
the nut; and these racks are placed on op- 
posite sides of a pinion which is on the 
same shaft with the lever, so that when 
the lever is moved the two parts of the nut 
move in opposite directions. The ar- 
rangement is shown in the lower right- 
hand portion of Fig. 9, where the position 
of the parts when the nut is closed is 
shown. Fig. 11 gives an end view of the 
nut and its mechanism, and it also shows, 
more plainly than any other view perhaps, 
how the nut is arranged to lock the car- 
riage when opened to its fullest extent. 
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Section through R.R. Fig.3 
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Fig. 4 
CARRIAGE FEED DRIVING MECHANISM 
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This is accomplished by simply forming 
on the outside of the lower half of the nut 
a short section of a rack which, when the 
nut is opened as wide as possible, engages 
with a rack placed inside the bed under 
and to the right of the screw, as shown in 
Fig. 11. The movement of the carriage 
upon the bed, by hand, is by means of 
the pinion-and-rack movement shown at 
the left of Figs. 8 and 9. 

The cross-feed motion, and the feed 
motion for the compound rest, are derived 
from the large splined feed shaft pre- 
viously referred to; and, referring to Fig. 
9, @ is this shaft, to which is splined the 
miter gear ¢, from which motion is taken 
to miter gear f, which is shown also in 
Fig. 10. This drives miter gear 9, Fig. 10, 
which gear is splined to a shaft which is 
best seen in Fig. 16, where it is marked h. 
This shaft extends out to the front of 
the carriage, where, by suitably arranged 
gearing, as shown, it drives both the 
cross-feed screw é and the splined shaft /, 
the latter carrying the motion to the center 
of the compound rest for the feed motion 
of the upper slide. 

It will be noticed that there is a taper 
attachment applied to this cross-slide. 
The bar for this, which may be either 
straight or curved, as required, is placed 
on the brackets shown in front of the 
bed in the photograph, and a roller which 
is carried at the end of the arm &, Fig. 16, 
engages the bar and moves the cross- 
slide in or out as the carriage moves along 
the bed. When this attachment is being 
used, the cross-feed screw is allowed to 
slide endwise by means of the arrange- 
ment shown in Fig. 14, which is on an 
enlarged scale and shows the sliding bush 
which constitutes the outer bearing of the 
cross-feed screw, and is ordinarily held 
from endwise motion by the taper pin 
shown, but when this pin is removed is 
free to slide endwise with the screw and 
cross-slide. 

Returning now to Fig. 9, a cross-section 
of the splined shaft f is seen; and this, by 
means of the miter gears and the vertical 
shaft /, drives the splined shaft m, which 
lies parallel to, and drives by spur gears, 
the traversing screw for the upper slide. 
‘An end view of the shaft m and the screw 
at the left of it, is shown in the cross- 
section, Fig. 1o. 

The cross-feed screw i and the travers- 
ing screw in the compound rest are 
squared for the reception of ratchet 
wrenches, by which they may be turned by 
hand; and, above the compound rest, is 
still another and shorter rest, in which 
there is no automatic feed, but to which 
a taper attachment is applied, arranged 
as shown in Figs. to and 12. This is de- 
signed to be used for turning curved 
shapes or short tapers. Finally, each tool 
is held upon its own independent rest, as 
shown in Fig. 8. 

Ordinarily, either of the carriages will 
pass the rests in which the gun is sup- 
ported; but-it is sometimes desirable to 
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get boring or facing tools nearer the center 
than is consistent with this requirement; 
and for that purpose, provision is made 
for extending the cross-slide of either car- 
riage entirely across the bed. This is 
done by making each cross-slide an exact 
duplicate of the other, and providing a 
piece which is exactly like them in cross- 
section and can be joined to either car- 
riage. The method of making the joint 
is shown at Fig. 13, and the splined shaft 
j and the cross-feed screw é are both 
spliced out in a similar manner, the re- 
quirement being that the joint shall be in 
all respects perfect with either carriage, 
there being but one piece to be used with 
either of them, as occasion may require. 
The rear end of this extension piece can 
be bolted to the bed by means of T-slots. 

The circular base of the compound rest, 
which is graduated outside in degrees, is 
4 feet 4 inches diameter. The compound- 
rest slide is 8 feet long, and the carriages 
have a bearing upon the bed of about the 
same length. The feeds range from .02 
inch to .3 inch per revolution. As pre- 
viously noted, each carriage weighs 18 
tons. 

THE BORING BAR AND ITS CARRIAGE. 

We have previously described and 
shown (in Figs. 1 and 2) how the feed 
motion for the boring bar is derived from 
the main spindle of the lathe. It is trans- 
mitted from the head of the lathe to the 
foot by means of a steel shaft 4% inches 
diameter, 137 feet long. This shaft is 
made in two sections for convenience in 
transportation, and is carried on drop 
bearings within the bed. It is splined fo1 
a portion of its length to provide for move- 
ment of the boring-bar carriage upon the 
bed, and its location within the bed 1s 
shown at ”, Fig. 12. 

Fig. 19(p. 9) gives a side view of the bor- 
ing bar and its carriage, and Figs. 20 and 
21 give enlarged views of the mechanism 
for giving the bar its feed motion. The bar 
does not rotate, but bores by the rotation 
ofthe gun. By reference to Fig. 21 it will 
be seen that the shaft ” drives a worm at 0, 
which engages with a worm wheel above 
it, as most clearly shown in the cross- 
sectional view at the right. From thence 
the motion is taken, by the bevel gears 
shown, to the double-ended clutch above, 
which is on the boring-bar feed screw 4, 
which is 4% inches diameter, is cut double, 
left-hand, one thread per inch, and en- 
gages with a solid nut which is attached 
to the boring-bar bearing r. This bear- 
ing slides upon the boring-bar carriage 
and carries the bar with it by means of the 
collars shown, and as it comes to the other 
boring-bar supports, one of which is 
shown at the left of r in Fig. 21, it pushes 
them along with it, and when the reverse 
motion takes place these supports are 
drawn back by means of the latches 8, 
which are disengaged and held at the 
proper places upon the carriage by the 
pins, one of which is shown holding the 
latch 8, Fig. 21. 
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The boring bar in this lathe is of forged 
gun steel, 11 inches diameter, 61 feet 3% 
inches long, and has a 4-inch hole through 
it. Its weight is 6 tons. 

At the right of the double feed-clutch 
already mentioned are two clutch-pulleys 
(Fig. 21), which are driven by independent, 
open and crossed belts, and serve to give 
rapid traversing motion to the bar in 
either direction when desired. The feeds 
for the boring bar range from .008 inch to 
.17 inch per revolution of the gun, while 
the clutch pulleys mentioned give it a 
motion of 28 feet per minute independent 
of the motion of the gun. 

The feed screw extends entirely through 
the boring-bar carriage, and is squared 
at its left-hand end to receive a ratchet 
wrench, by which it can be turned by 
hand. 

The motion of the bar is controlled by 
means of the shaft t, shown in Figs. 19, 20 
and 22 (pp. 9,10). This shaft is 1;’, inches 
diameter and extends the entire length of 
the boring-bar carriage. At its left-hand 
extremity it carries the hand wheel shown, 
by which it may be turned; and below and 
to the right of this hand wheel is the hor- 
izontal arm of a bell-crank lever, by which 
the shaft may be moved endwise (Fig. 19). 
At the other end of the shaft are two cams 
of peculiar form, which engage the clutch 
levers; and the arrangement is such that 
when the shaft ¢ is turned to a certain 
position one of the clutch levers can be 
moved by it, while the other one is locked 
in its disengaged position and cannot be 
moved until the other clutch is disen- 
gaged and the shaft rotated half a revolu- 
tion. By referring to Fig. 20 and the 
cross-sectional view at the right of Fig. 
21, the arrangement will be readily under- 
stood. The levers are forked at their 
outer ends and inclose the cams, as shown. 
The upper arm of the fork is narrow 
enough to drop between the lugs on the 
cam in the position shown in Fig. 21, but 
the lower arm is too wide to go between 
these lugs; therefore, when they are turned 
downwards by the revolution of the shaft, 
they force the lever downwards into en- 
gagement with a slot at “, Fig. 21, which 
holds the lever in its disengaged position 
so that it cannot be moved; while at the 
same time the shaft ¢ cannot be turned 
upon its axis, so as to unlock the othe: 
lever and throw it into engagement, until 
this one has been brought opposite the 
slot at “ and locked. The photograph of 
the lathe, taken from the rear end and 
shown on page I, will help the reader to 
understand the arrangement, and it is 
worth studying as a very ingenious and 
simple arrangement for accomplishing 
the purpose. 

A tappet is fixed on the main boring- 
bar support 7, which strikes collars fixed 
to the shaft t, and thus automatically dis- 
engages whichever clutch may be in en- 
gagement. 

Figs. 22 and 23 (p. 10) show, on an en- 
larged scale, the mechanism at the other 
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end of the boring-bar. The support at 
this end is solid with the boring-bar car- 
riage. As it is sometimes necessary to turn 
guns upon centers inthese lathes, the bar is 
made to serve the purpose ofa tail spindle, 
and is moved forward or back by hand, by 
means of a threaded ring ¥, Fig. 23. This 
is of brass and is threaded directly to the 
bar with right-hand 3-per-inch threads. 
Outside it is a gear wheel, and it is rotated 
by a pinion which is below and to the left 
of the gear in the end view of Fig. 23; a 
section still further to the left showing the 
arrangement of the pinion, the end of 
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levers, serving to adjust the pressure upon 
the rollers so that they just support the 
weight of the carriage, yet allow it to be 
clamped to the bed by the binding bolts. 


THE CENTER RESTS. 


The gun, while being bored, and for a 
good deal of the turning also, rests in 
three center rests. Two of these are ring 
rests; the other, which is called the breech 
rest and is nearest the head-stock, is 
shown in Figs. 24 and 25. In this rest the 
gun lies upon a phosphor bronze shoe 7, 


which fits into a rectonoular opening in 
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This rest weighs 10 tons. The bronze 
shoe referred to is 24 inches long and 18 
inches wide, while the steel rollers are 12 
inches diameter and 17incheslong overall. 

The other two rests are very much alike, 
except that the one at the muzzle of the 
gun has only one set of jaws, while the 
other one has two sets, one on each side 
of the ring. This latter rest is shown in 
Fig. 26 and will be readily understood 
from the drawing. The jaws are set down 
tight upon the gun, and the ring in which 
the jaws are set revolves with the gun; 


the seat in which it revolves does not ex- 








whose shaft is also squared for a ratchet 
wrench. When the bar is moved in this 
way, the flange at the extreme right-hand 
end of the bar, shown in Fig. 21, is re- 
moved to allow the bar to slide through 
the bearings. 

Fig. 23 also shows the means provided 
for moving the boring-bar carriage upon 
the bed, which is by the pinion w, which 
engages with a rack on the bed. In 
dotted outlines are shown the rollers upon 
which the carriage is supposed to rest 
when the binding bolts are released; the 
set screws, shown bearing on top of the 
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THE BREECH REST. 


the rest and is adjusted by means of the 
wedge shown, which wedge is moved by 
the traversing screw shown below it in 
Fig. 25. As shown at the left of this 
figure, the end of this screw is squared so 
that it may be turned directly for rapid 
adjustment when little or no weight is 
upon the shoe, and it is also provided with 
the gearing shown so that it may be 
moved when the gun isin place. The two 
forged steel rollers seen above, one on each 
side, support the gun laterally, and the 
rest is open at the top. It is moved along 
the bed by the gearing shown in Fig. 24. 
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tend entirely around the gun, but only 
slightly above the center, as shown. This 
rest has six jaws on each side of the ring, 
and it weighs, complete, 11 tons. 

At this writing the lathe has not yet 
been set up at Watervliet, but was oper 
ated and tested in the shops at Plainfield, 
where it worked perfectly, all its motions 
being smooth and easy and under perfect 
control of the operator. This lathe is one 
of three similar ones built by the Pond 
Works for Watervliet, besides twenty-four 
smaller ones. The lathe shown cost the 
War Department about $50,000. 
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The Practice of the Ordnance De- 
partment, U. S. A., in Doing 
Lathe Work on Heavy Guns. 


BY ANTHONY VICTORIN.* 


The purpose of lathes of such large pro- 
portions as have been designed by the 
Ordnance Department, U. S. A., and re- 
cently built by the Pond Machine Tool 
Co. for the Army Gun Factory at the 
Watervliet Arsenal, and the conditions 
governing the design and the functions 
of their principal parts, can be properly 
explained only by describing the more 
characteristic phases of the work that is to 
be done in them. 

The manufacture of a gun of 12 inches 
bore, a number of which have been 
finished during the past years at the Army 
Gun Factory, is very similar to the con- 
struction of 16-inch guns, for which the 
above lathes are intended; and with the 
exception of the greater dimensions and 
the greater weight of the pieces consti- 
tuting a 16-inch gun, the principles in- 
volved in their machinery and assemblage 
are generally the same. 

Most modern guns of large caliber are 
of the “steel built-up type.” The theoreti- 
cal principles governing the design of 
guns of this type were laid down by 
Captain Rogers Birnie, Jr., of the Ord- 
nance Department, United States Army. 
They are to be found in text-books on 
Ordnance, as well as in publications of the 
Ordnance Department. To put this theory 
into practice means the operations which 
are at present principally carried on at 
the Watervliet Arsenal—the finishing and 
assembling of modern cannons. 

A 12-inch steel breech-loading rifle, 
which is the largest thus far made at 
Watervliet, comprises eleven parts, all of 
forged steel, of about 95,000 pounds ulti- 
mate strength and about 45,000 pounds 
elastic limit. These forgings vary in size 
and weight according to their peculiar 
individual purposes and positions. The 
two largest forgings are the tube and the 
jacket, weighing more than 32,000 pounds 
each; while the smallest forging, the 
trunnion hoop, weighs only about 5,000 
pounds. The aggregate weight of the 
eleven pieces forming a 12-inch gun is 
about 137,000 pounds, and the total 
weight of the completed gun is about 
116,500 pounds. This means the removal 
of about 20,500 pounds, or of 15 per cent. 
of the rough weight, during the construc- 
tion of the gun. 

The machine tools and other devices 
necessary to accomplish the work of 
finishing and assembling are of consider- 
able magnitude, and their construction 
must be such as to perform properly and 
safely the peculiar functions on which 
depend the methods pursued in gun con- 
struction. I say “safely,” because the 
great value of gun material calls for a full 
exertion of the mind in devising mechan- 


*Mechanical and Consulting Engineer of Water- 
vliet Arsenal, West Troy, N. Y. 
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ical means to prevent losses. Consid- 
ering the masses to be machined, it must 
be stated that the construction of guns of 
the “built-up” type depends on the shrink- 
age effects or compressions obtained in 
assembling the parts. To produce uni- 
formly good guns requires accuracy and 
uniformity in workmanship; and to ob- 
tain this to the greatest possible extent 
by mechanical devices, means practical 
perfection and economy. 

In beginning the description of the 
methods employed in finishing and as- 
sembling a 12-inch gun, it may be well to 
recite for comparison the general features 
of 12-inch and 16-inch guns: The total 
length of finished 12 and 16-inch guns is 
about 37 feet and 50 feet, respectively, and 
the total weight is about 52 and 127 gross 
tons, respectively, or 116,480 and 284,480 
pounds. The latter weight, which is some- 
what less than the weight of the assembled 
gun before finishing, accounts principally 
for the massive proportions of the prin- 
cipal parts of the 16-inch gun lathes. 

The dimensions and weights of the steel 
forgings required for a 12-inch gun are 
shown in the accompanying plate (p. 14). 
These forgings are obtained from the 
Bethlehem Iron Co. and from the Midvale 
Steel Co.,and they are rough-machined all 
over when received at the gun factory. 
The greatest care is given to the produc- 
tion of the material. Only the best part of 
ingots (50 per cent. of its total weight) is 
fit for high-power guns. The diameter of 
the ingots is of importance, because the 
production of steel forgings of proper 
quality depends largely on the amount of 
reduction, or on the relative cross-sections 
of the ingot and the completed forging. 
This ratio is prescribed by the Chief of 
Ordnance. Such forgings, when produced 
solid, are bored out subsequently, but they 
are now almost exclusively forged on 
mandrels, the ingot having been pierced 
previously in a lathe. 

Steam hammers and hydraulic presses 
are employed in the forging process, and 
the forgings are subsequently reduced by 
turning and boring processes to dimen- 
sions fixed by the Chief of Ordnance. 
They are then annealed and oil-tempered. 
When brought to this state they are ready 
for delivery to the gun factory, providing 
careful tests prove that the product is of 
the required physical quality; the re- 
quirements in this respect being also pre- 
scribed by the Chief of Ordnance. 

In finishing the parts constituting a 
gun, they are first prepared for shrinkage 
or assemblage. The tube, which is a very 
long and_ slender frequently 
warped. Before commencing any turn- 
ing or boring operations on this piece, 
its approximation to straightness is ascer- 
tained by means of a tell-tale, and its 
original axis is thrown as much as neces- 
sary to make it “clean up” and bring it 
to the required dimensions preparatory to 
shrinkage. This is done by adjusting one 
end in the chuck jaws of the face plate, 


piece, is 
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while the other end is put on the tail 
center by means of a special center chuck, 


which is a flanged casting with steel 
center. The flange is provided with a 
number of set screws for the adjustment 
of the end of the tube. The tube is now 
said to be “on centers.”” No intermediate 
supports are used. Centering spots, from 
I to 2 inches in width, are turned on the 
exterior of the tube. These are reference 
spots during subsequent turning and bor 
ing operations. The interior of that end 
of the tube which is furthest from the face 
plate is also spotted concentric with the 
former spots. In doing this. the tube is 
supported in the face-plate chuck at one 
end. A the 
end, also in the middle, it is supported 
in back rests. All back rests on recently 
constructed gun lathes of the Army Gun 


few feet from rear or free 


Factory are of the revolving type, and 
consist of a heavy housing and a chuck 
ring. The housings of the back rests be- 
longing to a lathe are bored out true with 
the main spindle of that lathe, while the 
exterior running surfaces of the chuck 
rings are turned true on the face plate of 
the lathe.. These back rests are therefore 
short, hollow spindles, and permit the 
work to be easily brought and kept in 
alignment with the main spindle. 

The tube, supported as described, is 
now spotted internally for a depth of 
about 6 inches, by means of an over- 
hanging tool bar supported on the car- 
riage. This counterbore serves as a guide 
for the body of the first boring tool, and 


has a diameter of 11.5 inches. The first 


boring tool is a so-called “hog-nose 
bit,” and is shown in the photograph, Fig. 
I (p.15). It consists of a cast-iron boring 


head, spoon-shaped, of a diameter to fit 
the spotting in the end of the tube. Its 
length equals 3 to 4 diameters. The rear 
part of the head is provided with a taper 
shank, fitting the socket in the 
forward end of the steel boring bar, to 


taper 


which it is rigidly secured by means of a 
taper key. The forward end of the boring 
head is fitted with a steel cutter (hog-nose 
bit) of self-hardening steel. The cutting 
edge of this tool is nearly entirely forward, 
and only a small amount of it, which must 
be in excess of the feed used, is carried 
around the corner to the side. The width 
of the forward cutting edge depends on 
the depth of the cut, or on the amount of 
metal to be removed on a side, but is 
usually considerably in excess of it. A 
tool of this description takes its cut for- 
ward, and permits of boring a straight 
hole under the conditions. It 
must be remembered that the tube forging 
is almost invariably more or less sprung, 
and that, consequently, the whole amount 
of metal to be removed by the hog-nose, 
which ought to be 0.25 of an inch all 
around with a perfectly straight tube, may 
be sometimes nearly altogether on one 
side (0.5 of an inch), and only a few 
hundreds may be on the other side. It is 
clear that a side tool would be easily 
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deflected from the straight course under 
such conditions. 

Everything being prepared for boring, 
the boring head is carefully entered into 
the counterbore, and the lathe is put in 
operation. The cutting speed is 6 feet per 
minute, and the feed or tool advance per 
revolution of the tube is about 0.04 of an 


10 inch B.L. Rifle 
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inch. Feed and cutting speed depend 
largely on the character of the gun steel. 
Under 
uniformly soft gun steel will permit a cut- 
ting speed of 9 feet per minute with a tool 
Such results 


favorable conditions of the tool, 


advance of 0.08 of an inch. 
were obtained in special instances, but 
experience has shown that it is detrimental 











to force the work to that extent. There 


are hardly two tubes of the same hardness, 


and not infrequently local variations in 
the hardness of the metal of the same 
piece will be observed Dullness and 


brittleness of the cutting tool is another 


reason for caution. All these considera 
tions, combined withthe occasional change 


»f operators, lead logically to the adop- 


tion of arbitrary moderate speeds: and 


feeds, in order to obtain, without too much 
trouble, safely, uniform good results. The 
cutting edge of the tool is slightly above 
the horizontal plane 


Lard oil is used for lubricating the cut 
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Fig. 3.5 BORING AND TURNING A TUBE SIMULTANEOUSLY. 
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ter; the oil supply is automatic, by means 
of a small rotary pump which is attached 
to the head stock. The oil reservoir is 
located immediately beneath the face plate 
of the lathe, and the pump forces the oil 
through a system of pipes, the last of 
which passes through the hollow-steel 
boring bar and connects with an oil pass- 
age in the boring head. A small copper 
tube conveys the oil finally toward the 
tool. The oil thus discharged passes 
through the bore of the tube and facili- 
tates the passage of the borings or chips 
in the same direction. Oil and chips fall 
ultimately into a tray or sieve on top of the 
oil reservoir. The lubricant is thus in 
circulation. A part of the oil circuit must 
be of a flexible nature to acommodate the 


wt 
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Fig. 6. ROUGH AND FINISH BORING OF 12-INCH Gl 


rear or driving pedestal of the boring bar. 
Rubber tubes, which were originally ap- 
plied, caused expense and inconvenience. 
\ rubber tube seldom lasted for more than 
a few boring operations before its dete- 
rioration caused trouble.  ‘‘Almond’s” 
flexible metallic tube replaced the rubber 
tube with excellent results, and for four 
vears has been exclusively used in the 
\rmy Gun Factory for flexible oil con- 
duits. 

The character of the borings is con- 
stantly observed. Breakage or dullness 
of the edge of the tool is readily indicated 
by the nature of the borings. If such is 
observed, the cutter head is withdrawn 
from the bore for examination. If found 
to be cracked or dull, the tool must be 
replaced or reground, or stoned, before 


AMERICAN MACHINIST 


the operation can be continued. A rapid 
traverse of the boring bar (about 15 feet 
per minute) is provided in the mechanism 
of the gun lathe, for the purpose of with- 
drawing or re-entering the boring tool. 
The nog-nose tool, while producing a 
practically straight bore (as a rule, it will 
not “run” over 0.1 of an inch), does not 
produce the necessary uniformity of the 
diameter of the bore throughout its 
length. A second boring operation fol- 
lows the first one, to eliminate the above- 
named irregularities by means of a “wood 
reamer,” Fig. 2 (p. 16). This consists ofa 
cast-iron cutter head, lagged with maple 
wood, of a length equal to from 3 to 4 
diameters. The maple wood must be 
soaked in oil for weeks before it is used, 


Fl 





to avoid its swelling in the bore, during 
the daily periods when the lathe is standing 
still. Two cutters are attached to the for- 
ward end of the head. They are arranged 
diametrically opposite in the horizontal 
plane, and their cutting edges are about 
fj of an inch above and below this plane, 
respectively. The provisions for securing 
this boring head to the boring bar are 
identical with those of the hog-nose. It 
may be necessary to readjust the tube in 
the lathe in case of a considerable run of 
the hog-nose tool, before beginning oper- 
ation with the wood reamer. It is also 
necessary to prepare a counterbore at the 
rear end of the tube, to receive and guide 
the boring head at the beginning. This 
counterbore is 11.6 inches in diameter 
and about 6 inches in length, and the ex- 
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terior of the reamer is turned off to suit 
this bore. Under normal conditions the 
wood reamer will therefore enlarge the 
bore 0.05 of an inch on a side, using a cut- 
ting speed of 6 feet per minute and a feed 
of about 0.1 of an inch per revolution. 
The cutting edge of the tool is entirely on 
the side, and is about 3 inches long. The 
forward part of it (about 144 inches in 
length) is taper, and this part removes 
the stock. The remainder of the cutting 
edge is parallel to the axis of the bore. 
The proportions of the cutters are such as 
to combine keenness with great strength. 
A stream of oil is directed toward each 
cutter. The remarks relative to oil circu- 
lation, observation of borings, examina- 
tion and correction of the cutter, etc., 
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JIN HOOPS 


made in describing the working of the 
hog-nose, apply here also. 

The preparation of the bore of the tube 
previous to shrinkage operations has thus 
been described. 3ut the exterior must 
be finished also, or turned, to dimensions 
shown in the accompanying plate, in 
order to prepare the tube for the reception 
of the jacket. The mechanism of the gun 
lathes permits of carrying on turning and 
boring operation simultaneously. No 
turning is done during the operation of 
the hog-nose tool, as this may affect the 
desired result; but turning is carried on 
simultaneously during the passage of the 
wood reamer, with the precaution that the 
horing and turning tools are at least 5 feet 
apart longitudinally. In turning the ex- 
terior of the tube, about 3¢ of an inch of 
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‘ig. 7 MEASURING SHRINKAGE SURFACES OF HOOPS BY MEANS OF POINTS 


| STAR GAGE FOR MEASURING SURFACES OF HOOPS, 
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stock is removed on a side on the seat for 
the jacket, and about 5 of an inch (mean) 
on a side on that part which is to receive 
the two C-hoops. The seat for the jacket 
is completely finished at this stage, while 
the seat for the C-hoops is only roughed 
out to within ,', of an inch of the shrink- 
age diameter, as a precaution, because the 
jacket which is shrunk on first may cause 
a slight warping of the slender forward 
portion of the tube. 

It may be properly stated here that the 
machining of long and large bores is sub- 
ject to certain difficulties, while the turn- 
ing of the surfaces can be carried on with 
great accuracy by a reliable and skilled 





Fig. 9 MEASURING SHRINKAGE 


mechanic. It is for this reason that all 
bores of the parts constituting a gun are 
finished before their corresponding shrink- 
age surfaces are turned, and it is conse- 
quently obvious that the jacket must be 
finished for assemblage before turning its 
seat on the tube. Jackets are turned and 
bored and thus prepared for assemblage, 
at the Army Gun Factory, in lathes of 
similar nature to gun lathes; but the jacket 
lathes are much smaller machines, and 
therefore more economical as regards in- 
stallation and operation. 

The processes of devices applied in bor- 
ing and turning jackets, Fig. 4 (p. 17), are 
identical with those used inthe preparation 
of tubes. A hog-nose tool enlarges the 
diameter of the rough bore from 21.25 
inches to ‘29.9 inches, while a wood reamer 
finishes the bore to a diameter of 22.0 
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inches. The cutting speed is 6 feet per 
minute in each case, and the feed of the 
hog-nose is 0.04 of an inch and that of the 
wood reamer 0.06 of an inch per revolu- 
tion. The exterior of the jacket is only 
roughed out before assemblage. It is 
finish-turned previous to assembling the 
A-row of hoops at a later stage of the 
construction. In rough-turning (previous 
to assembling), about % of an inch is re- 
moved on a side. A similar amount is 
removed in preparing the shrinkage sur- 
face for the A-hoops on the exterior of the 
jacket. 

In preparing a shrinkage surface, the 
piece is first rough-turned over its entire 
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SURFACES ON BREECH OF 12-INCH GUN 


length to within about 0.03 of an inch of 
the shrinkage diameter. Two or three 
tools are employed simultaneously for this 
purpose (according to the amount of 
stock to be removed), at a cutting speed 
of about 8 feet per minute and a feed of 
0.05 of an inch per revolution. Either 
diamond-point or round-nosed tools may 
be used. In finish-turning, several tools 
may be used; but the last one must be in 
a separate slide from the others, so as to 
have independent adjustment to and from 
the work. This tool has a square nose. 
In finish-turning, a cutting speed of about 
8 feet per minute is used with a feed of 
about 0.25 of an inch. 

Returning now to that stage of the con- 
struction at which the exterior of the tube 
is to be prepared for assembling the jacket, 
it must be said that the exact diameter of 
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the shrinkage surface on the tube depends, 
first, on the diameter of the bore of the 
jacket, and, second, on the shrinkage— 
on which last depends the amount of com- 
pression which the jacket must exert upon 
the tube. The compressions and shrink- 
ages are prescribed for every part of the 
gun, and the greatest amount of care must 
be observed to obtain shrinkage surfaces 
of the necessary accuracy. In no case are 
greater variations than 0.003 of an inch 
permitted from the prescribed diameters. 
Theamount of shrinkage between tube and 
jackets of a 12-inch gun is about ;}, of an 
inch per lineal foot of diameter. The 
mean shrinkage for all the different parts 
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FOR EXTERIOR LAYER OF HOOPS. 


is about ,;}5, of an inch per lineal foot of 
diameter. 

The bore of the tube is measured in 
intervals of an inch, by means of a star 
gage, previous to the assemblage of the 
jacket or any other piece. These meas- 
urements are recorded and serve to com 
pare the actual compressions obtained in 
assembling a layer, or even a single part 
of the construction, with the prescribed 
ones, during the progress of the building 
up process. 

The jacket having been shrunk on the 
tube, the gun is put into the lathe (Fig. 5, 
p. 17) for finish-turning the shrinkage sur- 
faces for the two C-hoops, after which 
these hoops are assembled. 

Hoops of great length, like those for a 
12-inch gun, are prepared for shrinkage 
in the following manner: The hoops are 
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Fig. 10. HOG-NOSE BORING OF 12-INCH GUN TUBE. 














Fig, 11 WOOD REAMER FOR POWDER CHAMBER OF 12-INCH GUN 
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adjusted in a hoop lathe, and reference 
spottings are turned on its exterior (as 
shown in left-hand portion of Fig. 6, p.18) 
for subsequent centering operations. The 
hoop is next rough-bored by means of a 
cutter head which slides on a boring bar, 
and which is somewhat smaller’ in size 
than the bore of the hoops. This is shown 
in the right-hand portion of Fig. 6. This 
cutter head carries two tools in the hori- 
zontal plane, and the hoop is bored out to 
within 0.05 of an inch of the finished 
diameter, using a cutting speed of about 
6 feet per minute and a feed of 0.04 of an 
inch per revolution. The amount of stock 
removed on a side by this operation varies 





Fig. 1% REAMING CONICAL 
from about 0.1 of an inch to about 0.75 of 
an inch. 

For finishing the bore, a wood reamer 
of special design is employed, which is 
shown in the central portion of Fig. 6.* 
It consists of a cast-iron body or skeleton 
head having a number of wedge-shaped 
and dovetailed pockets on its circum- 
ference, into which the wood packings 
are tightly fitted. This head is fitted on 
the boring bar by means of adjustable 
split bushings. It carries two cutters in 
the horizontal plane, which are of similar 
form as those described with the wood 
reamer for boring tubes. This skeleton 
head possesses the advantage of greater 
lightness and economy, and rapidity in 
fitting it up when using it for differem 


* This is an invention of Mr. Victorin’s, on 
which he has applied for a patent.—Ed. 
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diameters in succession. The usual cut- 
ting speed of 6 feet per minute is used with 
this wood reamer. The feed is about 0.06 
of an inch; the amount of metal removed 
on a side is 0.025 of an inch. 

It is advisable to rough-turn long hoops 
before shrinkage, in order to reduce as 
far as practicable the tendency of warping 
in assembling, which is in some degree 
due to the presence of initial strains in the 
piece. Short hoops can be bored with 
sufficient accuracy without the use of 
wood reamers, and their exterior surface 
need not be rough-turned preparatory to 
assembling. The tool carriage is used for 
squaring off the ends of hoops. 
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the exterior, as well as the interior. In 
finishing the exterior, considerable stock 
must be removed in forming the rounded 
shoulders; while on the straight surfaces, 
only about 4; of an inch is to be turned 
off on a side. 

Whenever finish-turning the exterior of 
the gun can be combined with a boring 
operation, it is done. This is permissible 
in boring with the roughing reamer. A 
part of the exterior of the gun, from the 
A-hoop to the muzzle, is turned simul- 
taneously with boring. But, as the diam- 
eter of the exterior is much larger than 
that of the bore, and a cutting speed of 
about 6 feet per minute is to be main 





SLOPE BETWEEN POWDER CHAMBER AND MAIN BORE, 12-LINCH GUN. 


Some hoops have counterbores. The 
shoulders at the junction of the two diam- 
eters are generally finished by means of 
a stepped wood reamer, provided with 
special cutters of the exact form of the 
shoulder, and the particular construction 
is shown in Fig. 6. 

The finished bores of hoops are verified 
by means of measuring points (Fig. 7, p. 
19), Or by means of a star gage (Fig. 8). 
Their length is measured by means of a 
vernier. The shrinkage surfaces on tubes 
or partly assembled guns are measured by 
means of calipers (Fig. 9, p. 20). 

The gun, while being assembled, goes 
from the gun lathe to the shrinkage pit 
and back again a number of times, until 
all the pieces are shrunk in place and the 
turning is done, as shown in Fig. 10. 
After that begins the process of finishing 


tained in turning, the boring speed is re 
duced to 2 or 3 feet per minute; the bor- 
ing-feed remains unchanged. The prog- 
ress in boring is thus considerably re- 
duced; but it is, nevertheless, economical 
to combine the two operations. 

The finish-boring operations consist 
in finish-boring the main bore, in rough- 
boring and finish-boring the powder 
chamber, in finishing the conical slope 
between the main bore and the powder- 
chamber bore, in preparing the gas-check 
seat, in preparing the bore for the breech- 
screw, and in boring the long forcing 
slope forward of the powder chamber. 
All these operations must be performed 
in the gun lathe. 

In finish-boring the main bore, two 
wood reamers are used in succession. 
The first or roughing reamer is primarily 
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Fig. 13 SPOTTING BORE AT BREECH END OF 1]2-INCH GUN 








Fig. 14 REAMER FJOR BORING FORCING SLOPI 
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intended to straighten the bore, which 
may have lost its alignment in assembling 
the gun. This reamer enlarges the diam- 
eter of the bore from 11.6 inches to I1.9 
inches. The final finishing reamer in- 
creases the bore to 12 inches. 

With both reamers a cutting speed of 6 
feet per minute is used, and a feed ot 
about 0.07 of an inch per revolution. 

The main bore being finished, the pow- 
der chamber is bored next. Up to this 
moment the bore has a diameter of 12 
inches throughout. The powder chamber 
is an enlargement of the rear end of the 
It is about 6 feet long and 14.2 
inches in diameter when finished. 1.1 
inch of stock must be removed on a side, 
which work represents the severest bor- 


bore. 





+ 
a 





Fig. 15. 


ing operations which the gun lathes for 
12-inch guns are called upon to perform. 
In rough-boring the powder chamber, the 
bore is enlarged from 12 inches to 14.1 
inches by means of a _ hog-nose tool 
similar to that employed in rough-boring 
the tube. The usual cutting speed of 6 
feet per minute is used in this case, with a 
feed of 0.01 of an inch per revolution. 

It was found, however, that more 
economical results can be obtained by 
dividing the cut, using two hog-nose tools 
in succession. The first tool enlarges the 
bore from 12.0 to 13.5 inches, and the 
second one from 13.5 to 14.1 inches. The 
same feed and speed are used with both 
tools—6 feet cutting speed and 0.03 of an 
inch feed. 

The powder chamber is finish-bored by 
means of a wood reamer, 0.05 of an inch 
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of metal being removed on a side. The 
cutting speed is 6 feet per minute, and the 
feed 0.07 of an inch per revolution. 

The next operation consists in boring 
out a conical slope at the junction of the 
main bore and the powder-chamber bore. 
This conical slope is 18 inches long, and 
has a diameter of 14.2 and 12.0 inches, 
respectively. Formerly, the great amount 
of stock to be removed used to be bored 
out in steps, after which a conical reamer 
was employed to finish the slope. In the 
present practice a conical reamer is em- 
ployed for rough-boring as well as for 
finish-boring. The roughing reamer re- 
moves the metal to within 0.05 of an inch 
of the finished size all around. On ac- 
count of the triangular section which is 


April 9, 1896. 


helix or spiral. The rear, larger, end of 
this reamer fits the powder chamber and 
insures concentricity of the two bores. 

In firish-boring the powder chamber, a 
wood reamer is employed (Fig. 11, p. 21) 
which enlarges the hog-nose bore of 14.1 
inches to 14.2 inches, at the usual cutting 
speed of 6 feet per minute and a feed of 
about 0.05 of an inch per revolution. 

The conical slope between powder cham- 
ber and main bore is finished by means 
of a conical reamer (Fig. 12, p. 22) having 
a cast-iron body and four long cutter 
blades. <A very fine hand-feed is employed 
for this work, because the work of this 
reamer begins in removing the steps 
formed in roughing out the slope, and 
takes finally a cut extending over the en- 











ASSEMBLED GUN TO 
to be bored out, a hand-feed gives the best 
results. This feed averages 0.025 of an 
inch per revolution, at the usual cutting 
speed of 6 feet per minute. 

Hand-feed is also employed in finishing 
the conical bore (removing 0.05 of an 
inch on a side). This feed is 0.2 of an 
inch per revolution, at the normal cutting 
speed of 6 feet. The reamer which is em- 
ployed for this work is alike for rough 
and finish boring. It consists of a cast- 
iron body of the shape of the conical bore, 
with four taper recesses on its exterior. 
Four cutter blades, each of the full length 
of the head, are keyed in these recesses. 
These cutters are ground to the exact 
taper in a universal grinding machine, and 
each blade is grooved on its face. These 
grooves are about 0.01 of an inch in depth 
and about 0.5 inch wide. They form a 


MEASURE COMPRESSION OF 


BORE 


tire length of the cutters. A wood reamer 
with special cutters is employed for finish- 
ing the gas-check seat. 

The screw chamber is prepared by. bor- 
ing out an annular recess immediately 
behind the rear end of the tube. This is 
done by the tool carriage by means éf an 
overhanging tool (Fig. 13). 

The final boring operation consists in 
boring the forcing slope. This is a slen- 
der taper bore of considerable length at 
the rear end of the main bore. Its total 
taper is 0.03 of an inch on a side. This 
operation is not performed until after the 
gun is rifled. The tool employed for this 
purpose (Fig. 14) consists of a long, slen- 
der cast-iron body with three cutter 
blades, each extending over the entire 
length of the cutter head. Hand-feed is 
used in this operation also. 
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The forcing-slope is 48 inches long. 
Hand-feed is employed in boring this 
This feed 
revolution, the cutting speed 6 feet per 
minute. 

Inasmuch as the forcing slope and the 


slope. is @20 of an inch per 


conical slope must be concentric with 
the main bore, the cutter heads employed 
for these purposes are provided with 


bronze guide rings at the forward end, 
which are supported in the main bore. 
The remainder of the principal opera 
tions required for the completion of the 
gun consist mainly in rifling the bore oi 
the the 
This work is not performed in the gun 


gun and in threading breech 


lathes at the Army Gun Factory, as spe 
cial machines are provided by the Ord 
nance Department for this purpose 
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Fig. 16 
Make It Easy for the Customer. 


A German writer to an English paper 
calls attention to a rather anomalous prac- 
tice. He says: 

“We sell to England, and also buy by 
correspondence. We have always to quote 
in English weight and measure and deliver 
in English ports, no matter if it is difficult 
for us or no; but if we get an offer, say, 
from Birmingham, it comes in English 
weight, and many with 40, 10 and 5 
It takes us half a day to 


make the calculation, considering freight 


per 


cent. discount. 


and duty too, to find whether an article 
is cheaper in England or here. Even a 
plain article, such as japan, for instance, 
quoted in English gallons and English 


money, is difficult. We have to reduce the 


SURFACE 


AMERICAN MACHINIST 


gallons to litres, find the weight of a litre 
(ior the article is sold here by weight), 
and then figure out the English money 
after the exchange rate. Such a simple 
calculation takes an hour at least; and as 
long as your fellow-countrymen do not 
quote money and currency of the land the 
to, 


Time 


go they will lose half of their 


goods 
trade 
too (not alone in England),and this should 


is money with other people 


considered by your people.” 


. ” A 


always be well 


Towards Respectable Pay. 
The Revenue Marine 
United States, as is well known, is under 


the Treasury 


Service of the 
Department of the Govern 
Navy Depart 


ment, where one would naturally look for it 


ment, instead of under the 





ON BREECH OF 12-INCH GUN FOR 


The present Chief Engineer of the se 
vice, John W 
ponding to those of the Chief Engineer 


of the Navy 


Collins, has duties corres 


Hle attends to such matters 


as the preparation of specifications for 
engines and machinery for new revenue 
cutters, the general supervision and in 


spection of all materials entering into the 
construction of both hulls and machinery; 
has charge of the installation and manage- 
ment of the electrical apparatus, and the 
supervision of the repairs and mainte- 
nance of the thirty-six cutters now in the 


service 

He receives the munificent salary of 
$1,800 per year! and an effort is being 
made to increase it to $2,5co. It is to be 
hoped that the Government will be able 


to afford it 


25-395 


= 


the 
the 


er-in-Chief of 


Navy re 


ceives $5,000 per year, with 


Comma 


re 


In this connection it may be interesting 
to note some of the salaries now receive: 
in England for similar serv as given be 
low 

* s A 

Salaries of English Naval Con- 

structors. 

Phe Admiralty have sanctioned the fol 
lowing improved scale of salaries per an 
num to the engineering and constructive 
staff at the London establishment and at 
the dockyards, and these increased rates 
of salary will « into force on Apr 
Ist. 

At the Admirality—Director of Nava 
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Staff Phe 
Constructor, £1,000 to £1,150; two Chief 
Constructors, £850 to £1,000. Director of 
Chief Constructor, 
Engineer Assistant, £800 
n-Chief’s Staff: Chief 


of 


Construction’s Senior Chief 


Dockyard Staff 
£1,000 to £1,150 
to £050 Engineer 
In 
£1,000 to £1,150; Engineer Inspector for 
£620 to £770. 
The 


Portsmouth, 


Engineer and pector Machinery, 
Gun Mountings, 
At the 


Structors at 


Chief Con 
Chatham 
Devonport, £700 to £850; at Sheerness and 
£600 to £750; at Malta, £650 to 
£800; at Hong Kong, £600 to £750. The 
Chief at Portsmouth, Chatham 
and Devonport, £600 to £750; at Malta 
ssoto £700 fsoo to £650 
These Government resi 


dences 


Dox kyards 


and 
Pembroke, 
Engineers 


at Hong Kong 


officers also have 


‘The Engineer” (London) 


rank oO! 


t 


1 
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A Notable Publication. 

Our readers are, we think, to be con- 
gratulated upon the possession of the ar- 
ticles presented in this issue, giving very 
full details of the largest engine lathes 
designed by the Ordnance Department, 
and an authoritative account of how the 
lathe work is to be done with such tools. 
The engravings alone tell a graphic and 
very interesting story, and, so far as we 
know, no such complete and detailed ac- 
count of an equallyimportant gun-making 
tool and of gun-making processes has ever 
before been published; and, in fact, would 
have been practically impossible for this 
journal to accomplish under the condi- 
tions of its management that existed up 
to a few months ago. 

Unfortunately for us, no guns larger 
than 12-inch have yet been made at Water- 
vliet, and Mr. Victorin has therefore been 
obliged to content himself with photo- 
graphs showing operations on guns of 
that size; while the large engraving of the 
lathe, made from a photograph taken in 
the shops of its builders, shows a gun of 
only 10-inch caliber in the lathe. Per- 
haps the lathe itself is better shown thus; 
but it does not give an adequate idea of 
the for the tool 
structed. A very good idea of this is 
given by .Mr. Victorin, however, on page 
15, where he has drawings of a 10-inch, a 


work which was con- 
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12-inch and a 16-inch gun, all made to the 
same scale. 

Comparatively few men have much op- 
portunity to become acquainted with 
work of the character referred to, and to 
those who have no such opportunities, as 
well as to those who are more directly in- 
terested in such work, this number should 
be exceptionally interesting. 

Though the work of only one tool- 
building shop happens to be brought into 
prominence in these articles, yet practi- 
cally all the shops building heavy tools, 
and some of those who build smaller ones, 
have contributed to Watervliet’s equip- 
ment; and we hope we shall be able to 
give some further account of what is done 
there and how it is done. 


aA A 
Our New Design. 


The “American Machinist’’ has not 
contracted the “special number” habit, 
but is enlarged for this issue simply that 
it may treat a rather large’ subject ade- 
quately. 

This number is, in fact, a practical illus- 
tration of one of the points referred to 
in the first issue for this year, when we 
set forth some of the reasons for re-de- 
signing the paper; among them being 
its thus acquired power of expansion to 
suit circumstances. 
the 
paper has been published in its new form 
have shown us that it meets very general 
approval among our readers, the dis- 
senting voices being in a very small mi- 


The three months during which 


nority. Our own experience in nsing it 


as a volume of reference convinces us 
that its 
cided improvement, and our correspond- 
ence shows that our readers very gener- 
ally agree with us on this point; and cer- 
tainly there has not been a previous time 
during the past nine years, if ever before, 


increased convenience is a de- 


when so much interest was shown in what 
the paper is publishing, or when so much 
correspondence would be called out by 
a particularly interesting 
There is, in fact, every evidence 


or suggestive 
article. 
that the paper is more widely and more 
appreciatively read now than ever before. 

As we expected would be the case, 
some readers who have followed the paper 
from its inception were shocked by its 
changed appearance, and at first did not 
like it; yet most, if not all, of such readers 
from whom we have heard now give the 
paper as hearty approval as ever before. 

Our Electrical Department is an as- 
sured success, and the review we are giv- 
ing each week of the commercial situa- 
tion in machinery lines is highly appre- 
ciated. It is carefully and conscientiously 
conducted, and is unique—there being 
no other similar treatment of the com- 
mercial aspects of the machinery busi- 
ness, so far as we are aware. 

Our contemporaries have our thanks 
for very kindly expressions of good-will 
in connection with changes of form and 
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of management, and we appreciate the 
kindness in this respect of “Dixie,” “The 
Foundry,” “Age of Steel,” ‘“Machinery,” 
“The Engineering Record,” “The Coal 
Trade Journal,” “The Iron Trade 
“Sewing Machine Times,” ‘Wal- 
“Boston Journal of 


Re- 
view,” 
tham 
Commerce,” “Engineering,” “‘Engineer,”’ 
and “The Mechanical World.” 

The last-named is the only journal 
which seems to doubt the wisdom of all 
of the changes made. It thinks the es- 
tablishment of an Electrical Department 
may have been a mistake, in view of the 
fact that the field of electrical journalism 
seems to be pretty well filled. In its 
same issue our contemporary republishes 
in full an article from that department, 
which it would probably have looked for 
in vain among electrical journals, thus 
showing its practical appreciation of the 
fact that we are treating electrical matters 
from the standpoint of the machine con- 
structor, and differently from its treat- 
ment in electrical journals. 

Altogether, we have reason to be well 
satisfied with the result of our new de- 
sign, and we have abundant evidence that 


Free Press,” 


our readers are also well satisfied with it. 
A A y 
Power for Reversing Planers. 


In conversation with Mr. Bancroft, of 
Wm. Sellers & Co., recently, the subject 
of the heavy absorption of power by 
planers at the moment of reversing came 
Mr. Bancroft stated, as a matter of 
knowledge, that the greater part of this 
power was absorbed by the belt pulleys 
attached would 
naturally be supposed, by the planer table 
—the great velocity of the pulleys more 
than making up for their light weight. 
To the discovery of this surprising fact is 
due the development of the Sellers quick- 
return planer. 

A striking corroboration of it will be 
found in our report of tests of power 
required by machine tools at the Baldwin 
Works. Among the tests 
were those of two Sellers planers, of pre- 
cisely the same size and doing the same 
work—but one of them of the old con- 
struction, and the other of the new or 
quick-action pattern. In the older pat- 
tern the belts are shifted and the pulleys 
reversed in the usual way; while with the 
new pattern there is no reversal of the 
pulleys, which run on continuously. 

In addition to this, the two machines 
were driven by the same motor when the 


up. 


and parts, and not, as 


Locomotive 


tests were made—this motor being taken 
irom tool to tool in order to determine 
the proper sizes of motor to be perma- 
nently connected to the various tools. 
The conditions thus absolutely 
identical, except for the reversal or non- 
reversal of the pulleys. If our readers 
will refer to our issue of February 6th, 
they will find that the power required by 
the new pattern machine at the moment 
of reversal was 17 horse-power, while the 


were 
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horse-power absorbed by the cut was 20.6 
the [ 
reversal being less than that absorbed dur- 
ing the cut. With the old or shifting-belt 
planer the facts are very different. Here 
the horse-power during the cut was 23 to 


to 21.6—the power at moment ol 


26—not very different from the first ma- 
chine; but at the moment of reversal it 
to 47 to the 
absorbed by the cut. 

Additional emphasis is given by the fact 
that the new pattern machine had a higher 
speed of return to the table than the older 
one; and yet the power absorbed in get- 
ting the new table in motion is but 34 to 
36 per cent. of that absorbed by the old one. 

There seems to be no escape from the 
conclusion that the surplus of power re- 
quired to reverse the old planer went into 
the belt pulleys—a fact which we think 


rose 50—say twice power 


most mechanics would require absolute 
proof before accepting. 
r A A 
Standard Centers. 


It will be remembered that we 
time ago attacked the superstition which 


some 


makes machinists believe, that while for 


light work standard 60-degree centers 
may be all right, for heavier work centers 
must be more blunt 


We 


and that 60-degree centers are equally 


say 75 degrees or 90 


degrees. believe this is nonsense, 

well adapted for the heaviest work. 
Our friends who are doing what they 

call 


driving axles and wheels, 


heavy work, such as locomotive 
instance, 
and who think 60-degree centers are more 
delicate affairs than blunter ones, and will 
not do for such heavy work, may appro- 
contemplate the fact that the 
the lathe illustrated in this 


number are standard 60 degrees, and that 


for 


priately 
centers for 
the work designed to be done upon it 
weighs about as much as four ordinary 
locomotives complete, including all the 
driving axles and wheels under them. 

We think the Navy should, for the sake 
of facility in repairs, require that all ma 
chine work done for the Navy should be 
done upon standard 60-degree centers 

a A _ 

The space required for the two leading 
articles in this issue compels us to omit 
our Electrical Department this week, and 
to put up with much less variety of sub- 
jects than we are usually able to present 

A * A 


Literary Notes. 

The first number of “Compressed Air, 
devoted to the useful application of com- 
pressed air,” appears in attractive form 
and very near the standard size,6x9. Many 
interests far less important than this of 
compressed air have now their represen- 
tative journals. W. L. Saunders, C. E., 
the editor and proprietor of the present 
publication, is exceptionally favored for 
the collection of the latest developments 
and data upon this important topic, and 
the first attractive 


number contains an 
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The illustration of the 


belt 


array of matter. 


most popular compressor in the 


world, and another cut showing a strik 
ingly novel and original application of 
cannot fail to make a hit 
Published at 26 Cortlandt New 
York. $1 per year. 

We have received Volume XVI of the 
new “The 
lished by the Hartford Steam Boiler In- 
It con- 
tains interesting matter relating to boiler 
and the 
fullest available record of boiler explo- 
The number of 
354, 378 
The subscription price is $1 per 


compressed air, 


street, 


series of Locomotive,” pub- 


spection & Insurance Company. 


construction management, and 


sions for the past year. 


explosions recorded is with 


deaths. 
year. 
A A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 


(73) H. L. E., Louisville, O., 
What kind of packing should I use on a 
pump for hot water, that is on the 
plunger? A.—Any kind of packing, fib 
rous or flexible, that is suitable for steam 
piston-rod stuffing boxes should do for 
hot water pump plungers. If a fibrous 
packing, such as flax, is used, do not oil 
the packing before putting it in. The oil 
prevents its soaking up and filling with 
water, and makes air leaks possible. 


(74) F. M., Waterbury, Conn., writes: 
I would like your opinion in regard to 
hardening taps and dies—made of the best 
of Jessop’s tool steel, heated in a charcoal 
fire, and dipped in sulphuric acid to cool 
Do you think sulphuric acid has anything 
more to do in stopping the expansion and 
contraction of the taps than clear wate 
would have? A.—It may be that sulphuric 
acid for quenching permits the hardening 
heat to be somewhat lower than would be 
necessary with water, and thus indirectly 
distortion. We do not believe 
the acid can affect the steel to any import 
ant degree in any other way. 

(75) “A Reader” asks: How is the angle 
of saddle of Brown & Sharpe milling ma 
chine computed? An example is given 
from the Brown & Sharpe treatise on the 
“Construction and Use of Milling Ma 
chines”: diameter of cutter 4 inches, pitch 
to be cut 41.14, angle of saddle 17 degrees 
And our correspondent adds: The circum 
ference of cutter divided by the pitch gives 
the tangent of the angle. Now, how are 
the degrees computed from the tangent? 
A.—The degrees are ascertained from a 
table of tangents. To understand how the 
table of tangents is constructed, a treatise 
on Trigonometry should be studied. 


(76) A. L. B., Harvey, Ill., asks: Sup 
posing a car weighing 20,000 pounds and 
its load weighing 40,000 pounds, all on a 
good level track of steel rails. The car 
has four wheels, the axles running on 
hardened steel roller bearings, each wheel 
being independent. How much dead pull 
will it take to start from rest and attain a 
speed of 150 feet per minute in, say, 20 
feet? How much dead pull to maintain a 
speed of 150 feet per minute? A.—A very 
clear and satisfactory mode of treating 
this and similar questions has appeared 
in our columns since the above query was 
written by our correspondent. See 
“Power Calculation for a 


asks: 


1 
lessens 


Traveling 


27-30% 
Crane 1 the \t M st 
\pril 2d, page 9 
(77) W E 2 New] t, Ky SKS 
Can you give me i I 1 tor caicuiat 
ing the force of water when confined and 
heated from 32 degree to 212 degrees 
Or, in other words, suppose I have a cub 
ioot of water in a closed vessel at 32 dk 


and heat to 212 degrees, what will 


be the pressure? A.—This is a question 
that it is impossible to Cheo 
retically, the pressure would be equal to 
that required to mechanically compress 
it from the larger volume to the smaller, 
and this has never been done. <A pressure 
of 2,500 pounds per square inch, it is said, 
will so increase the density of water that 
a cubic foot of it will weigh half-a-pound 
more than without the pressure; but the 
difference in weight between a cubic foot 
of water at 32 degrees and at 212 degrees 
is more than 2% pounds 


(78) W.T. McL., Concord, N. H., writes: 
In the “American Machinist,” February 
27th, page 16, something is said relative to 
a standard catalog of dimensions. What 
is the usual custom in giving dimensions? 
Should the length be given first, or the 
diameter? For instance, in ordering 
bolts, would you say 4.x 34 inch, mean- 
ing 4 inches long by 34 inch diameter; 
or should the diameter be given first? 
This question is meant to apply to all 
kinds of material as well as bolts \ 
Our correspondent curiously misunder- 
stands or misuses the matter referred to 
in our columns. We referred not at all to 
catalogs of standard dimensions, but to a 
standard of dimensions for 
that manufacturers and others who issue 
catalogs should make them all of the same 
size, and every one would find it more con 
venient to use and preserve them. As to 
the actual question asked, we would put 
the diameter of the bolt first and the 
length last, and in general we would put 
first that particular which most fully in- 


grees, 


answel 


catalogs, so 


dicated the size; or, if making a list. we 
would put first that particular which 
would stand the longest without change. 
Thus, under diameter of bolt we might 


range a great many different lengths, 
while under any single length of bolt we 
would not put very many different diam- 
eters. The custom in regard to this mat- 


ter is not very rigid 
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Business Specials. 


Transient Advertisements 50 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 


Adding Machine 
Forming Lathes, Mer. Mach. Tool Co. ,Meriden,Ct 
Milling Machs. Kempsmith Co., Milwaukee, Wis 
Honest Mach. Oils. F.S. Pease Oi! Co., Buffalo.N.Y 
Engine Castings 4 to 2 H. P. Finished boilers 

and engines. Grant Sipp, Paterson, N. J 

istings, Machinery, Name 
, Paterson, N 


Grant: see page 5 


Aluminum and Brass ¢ 
Plates. Twining Campbe 

Marine Iron Works 
yachts and marine machinery ; 


builders of steam 
catalogs free, 


Chicago 


Best Presses and Dies for ail sheet metal work 
Ferracute Machine Company, Bridgeton, N. J 

Mannocitin permanently prevents rust Testi 
monials explain. O. Goetze, 14 Whitehall st.. N. 

Selden Packing for stuffing box. with or without 
rubber core. Randolph Brandt,38 Cortlandt st..N 

Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill, 
913 Tiiden street, Saginaw, Mich 

Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers. hand 
punches and shears. R. M. Clough, Tolland, Conn 

Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway 
New York. Send for ‘Brief History of Patent 
Legislation 
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Stuffing Boxes. 
BY F. F. HEMENWAY. 

Your correspondent, J. H. Dunbar, in 
issue of March 1oth, brings up the always 
interesting question of the depth of stuff- 
ing boxes, and in a way that is suggestive. 

While 


single purpose, the conditions of use are 


stuffing boxes are used for a 
sO various as to require a good deal of 
judgment in the way of proportions, and 
this is particularly true in relation to their 
depth. 
desirable where the travel of the stem it is 


A deep stuffing box may be un- 


to pack is only short and at unfrequent 
intervals, but it is of great importance 
when the reciprocations are 300 to 500 
times per minute. 

For example, Mr. Dunbar cites the hy- 
draulic crane in which the packing is very 
shallow, and says it has answered as well 
or better than deeper packing. I am 
bound to believe that it has answered very 
well, but must exercise my inherent right 
of prejudice that leads me to believe that 
two or three years’ use will show its weak- 
ness as compared with deeper packing. 
Perhaps I am all wrong. There is, as 
compared with steam engine work, but 
little motion, and the packing may answer 
very well indeed; but I doubt its being so 
good, in all considerations of the case, 
as a packing three times the depth would 
have been. 

Referring to Mr. Dunbar’s rather evi- 
dent indorsement of an Unwin stuffing 
box, in depth the diameter of the rod, I 
shall never be, I fear, enticed into believing 
this, notwithstanding the eminent author- 
ity. In these days of balance valves the 
valve stem is frequently no more than 
§g-inch diameter; but with a rod recipro- 
cating 300 to 500 times per minute, I do 
not believe Mr. Dunbar would be willing 
to trust a stuffing box for fibrous packing 
only 5g of an inch deep. I know I should 
not. 

Mr. Dunbar’s experience to the effect 
that a shallow stuffing box causes less 
friction and less wear on the rod than a 
deep one, is exactly contrary to mine if 
it is desirable, as it generally is, to entirely 
prevent leakage. I have found that with 
any kind of fibrous packing the result is 
increased friction and inevitable scoring 
of the rod. This always was, as it seemed 
to me, a natural sequence. 

I remember an instance which forced 
the matter of shallow stuffing boxes upon 
me rather plainly. At just about the same 
time two men—different concerns—built 
each an engine that were to go in near 
together. We may call one of the men 
W. and the other H. 

There was this point of similarity be- 
The cut-off in both 
cases was through releasing mechanism, 
and the valves, two in each case, were 
closed by an unbalanced pressure acting 
on an area represented by the cross-sec- 
tion of vertical valve stems. The valves 


tween the engines: 
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of one of these engines would close as 
easily as those of the other. 

But there was this difference: The 
stuffing boxes of the W. engine were very 
shallow and those of the H. engine un- 
usually deep. In the instance of both 
engines, Tuck packing was used. The 
area of cross-section of the W. engine 
stems was .6 inch, and oi the H. engine 
.3inch. There was as much force exerted 
to close the W. valves as there was to close 
the H. valves. 

If the shallow packing on the W. engine 
was screwed up tightly enough to prevent 
vigorous the acting 
against the .6-inch area would not close 


leaking pressure 


the valves. There was nothing but a leak 
that was a waste of steam and a nuisance, 
and new packing would be required every 
two weeks; once a week the engineer said. 

The deep packing lasted, to my knowl- 
edge, for a year and was ‘always tight. 
How much longer it lasted I don’t know. 
The .3-inch area was always sufficient for 
closing the valves very promptly. It re- 
quired three times as much packing to 
pack the deep box as it did the shallow 
one, but a half dozen times as much to 
keep the shallow one packed for a year 
as it did the deep one. The first cost of 
packing, which Mr. Dunbar 
does not enter into a consideration of the 


refers to, 


case. 

I have never known an instance any- 
where about a steam engine in which a 
shallow stuffing box was not an unprofit- 
able investment. Shortening up a stuf- 
fing box, in order to get an engine an 
inch or two shorter, is generally a costly 
saving. It saves a little once and loses 
always. 

I do not make the attempt to set myself 
up as any sort of an authority on the 
depth of stuffing boxes. Candor com- 
pels me to admit, that I did once attempt 
to conjure up a formula for my own use, 
but equal candor compels me to admit 
that I was utterly routed in the attempt. I 
could make a formula that would answer 
through a small range of sizes, then an- 
other formula for another range. 
many of them that I needed a chart and 
compass to assure me that I was using 


Got so 


the right one. 

The upshot was a memorandum that I 
find in an old book now before me. It 
refers to rods for steam engines not less 
than 5¢ inch diameter, and reads as fol- 
lows: 

“Never make the depth of stuffing box 
for any known fibrous packing less than 
134 inches deep. When a size of 1-inch 
rod is reached the depth should not be 

For a inter- 
may be 


less than 2 inches. size 


mediate the depth 


For a rod 1% inches diameter, the depth 


178 inches. 


may be 2% inches, and for a 2-inch rod it 
should be not less than 234 inches deep; 
for a 3-inch rod it should be 4% inches. 
For a 5-inch rod a depth of 6 inches 
should be allowed, and for a 6-inch rod a 
depth of 8 inches.” 
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While I have had occasion to deal, to 
some extent, with hydraulic packing up 
to 12 inches diameter, my experience has 
been so slight as to lead me to say nothing 
on this subject. If actual experience in 
relation to packing is to have expression, 
as it certainly should, I may ask the in- 
dulgence of something 
further. At the present, all I can say is, 
make the stuffing boxes a little deeper. 


Space to Say 


Although reference has been to those of 
fibrous packing only, it is, in my opinion, 
equally applicable to metallic packing. 

I am interested in the opening of the 
subject by Mr. Dunbar, and, accompained 
by your request for further discussion, I 
have no doubt that the bright readers of 
the “American Machinist” will give us 
old fogies more light. 

* A A 


Commercial Review. 


NEW York, SATURDAY EVENING, APRIL 4th. 


Engines, Boilers and Pumps. 

The advent of spring has failed to in- 
troduce much poetry into the engine mar- 
ket. To be sure from many parties there 
are reports of improvement, and perhaps 
their number is as large as that of the 
despondent ones. But taking the situa- 
tion all in all, it does not appear to be 
materially different from its case a month 
ago. 

In boilers, one prominent company has 
been doing a good business of late, but 
thinks that the outlook is not so good as 
it was a month ago because it receives less 
inquiries than at that time. Another con- 
cern, which is of high prestige, has found 
the trade of the last two months, espe- 
cially, very good, is apparently 
above the average of the market. Its sell- 
ing has been notably in connection with 


which 


office buildings, street railways and Goy- 
ernment work. 

In connection of office buildings, it may 
be said that the number of building per- 
mits issued in this city during March was 
of the 
corresponding month a year ago, which 


much in excess number for the 
means a demand for both engines and 
boilers. 

The Harrisburg Foundry and Machine 
Works, manufacturers of the Ide engine, 
etc., that their 
March, 1896, as compared with the same 


month last year, has been greater, but 


write us business fon 


they cannot say that prices have improved 
any. “The increased volume, however, 
is no indication of improved conditions, 
inasmuch as work in hand is largely spe- 
cial direct-connected work for lighting 
and railway purposes for which our en- 
gine appears to be especially adapted and 
accepted with favor. We have to-day on 
our order book orders for forty engines 
of various sizes for future delivery, rang- 
ing from 30 to 500 horse-power. The sit- 
uation cannot be said to be hopeful until 
The New York rep- 
company, 


better prices prevail. 


resentative of the foregoing 














April 9, 1896. 


AMERICAN MACHINIST 





who has been doing a very good business 
of late, tells us that, in addition to engines 
to be used in electric lighting his trade 
comprises notably those designed for run- 
ning shops by electrical transmission of 
power. In this class of work, it is com- 
mon to employ three, or perhaps five en- 
moderate 
larger one, it being believed that when 


gines of size instead of one 
but a part of the shop is in operation a 
greater economy is thus attained. 

An engine and boiler concern of this 
State, which makes a specialty of Corliss 
engines, “The 
1896 commenced with a marked improve 


writes as follows: year 
ment in our business over last year, which, 
however, has not been as well maintained 
as we hoped. Still the volume of business 
is larger than a year ago, but the tendency 
seems to be toward lower prices.” 

Engines of the Corliss type would ap 
pear to be somewhat dull, as a rule 
though it is unsafe to assert that they are 
more so than those of other classes. The 
Allis Company is reported as having on 
hand work for some seven months ahead, 
but composed largely of old orders. 

The New York representative of one of 
the 
the 


ing 


larger steam pump companies defines 
situation in that line as being a wait 
one on the part of buyers, notwith 
standing there is just as much business 
as ever in sight. Marine pumps are still 
the the 


those for use by street railway companies 


one of features of market. and 


are also mentioned. Some concerns have 
done a pretty fair business in March 


Iron and Other Metals. 
As stated last 
have been comparatively active at the low 


week, Southern irons 
prices for which they have been obtain- 
able. A pool has now been formed by some 
Southern furnace men by means of which 
the minimum has been raised 25 cents a 
ton. There is more doing in Northern 
irons than there was a short time since. 
The daily press has given full accounts 


of a pool just formed by the Bessemer 


billet manufacturers, with an agreement 
to fix the price at $20.25 per ton in the 
Western market, and in the Eastern, 
$22.75, an advance of $3.25 above the 


quotation prevailing in the East recently. 
Tin bars are to be advanced to $22 and 
Western The 


combine comprises a strong personnel. 


sheet bars to $23, rates. 

Copper is stronger in tone, influenced by 
heavy exports and European consumption, 
and a good statistical position. 

Pig tin has been quiet in the domestic 
market, although there has been some 
speculative activity in that of London. 

Lead has weakened in price, until now 
purchases could easily be made at 3.05 
and it is even reported to lack firmness at 
3.00. 


Spelter has been quiet in this market. 


Quotations. 


New York, Saturday Evening. April 4th 


Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern............ $12 50@ $13 25 


12 00 @ 12 50 


No. 2 foundry, Northern 





No. 2 plain, Northern.... $11 0O@S$l11 £0 


Urey POPRE...cccess. er oes 11°25 @ 11 5 
No. 1 foundry, Southern...... : 11 75 @ 12 00 
No. 2 fuundry, Southern............. 11 25 @ 11 
MO. BROCIMOTR...2..5 . eevee 10 75 @ 11 (0 
No. 1 soft, Southern.......... 11 50 @ 11 75 
BO, BUSTER, BOUEMGER oon. cccccccscces 11 00 @ 11 25 
Foundry forge, Southern...... peen 10 25 @ 10 50 

Bar Iron—Base, in Carloads—Mill price, on dock: 
common, 1.1744 @1.25c.; refined, 1.25 @1.45c. Store 


prices, f. 0. b.: common, 1.40 @ 1.5Cc.; refined, 1.50 
@ 1.70e. 

Tool Steel—Ordinary sizes, standard quality, 53% 
@ 7c.; extra grades, 11 @12c.; special grades, 16c 
and upward. 


Machinery Steel—From_ store, about 1.75¢ 
Special brands upward. 
Cold Rolled Steel Shafting—Base, 24¢c. in car 


loads; 234c. for smaller quantities from store 
Copper—Carload lots, Lake Superior ingot, 1044 
@ 11e.; electrolytic, 105g @ 10%4c.; casting copper 
lly @10%e. 
Pig Tin—For 5 and 10-ton lots, 13.50¢e 


f.o.b 
Pig Lead 3 


In carloads, about 3 00 @ 3.05e., f.0.b 
Spelter—In carload lots. New York delivery. 

4.15 @ 4.20c., for fairly good brands 
Antimony—Cookson’s, 734 @ 8e., according to 

quantity ; Hallett’s, 634 @ 7c.; Japanese, 634 @ 6 §5« 
Lard Oil—Prime city, 50 @ 5ic.. in carload lots 
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Manutactures. 


The Darling Pump & Mfg. Co., of Williamsport, 
Pa., are adding to their already extensive plant 
This firm has been very busy for the last year 


The Bloomsburg Brass & Copper Co., Blooms 


burg, Pa., have contracted for two new hydraulic 
drawing tables, which means the enlargement of 
their die-making department 

of Wilkesbarre, Pa., 
is endeay 


The Crescent File & Tool Co., 
which is now in the hands of a receiver 
ming to reorganize, and should this be 
plished the present plant will be enlarged. 


accom 


Ellwood Bros., siik manufacturers, of Fort Plain 
me Bes intending to 
Watertown, N.Y. The 


employ about 150 hands at the commencement 


are remove their business to 


mill, it is expected, will 


has under 
for the 
rhis 


Mr. F.G Pittsburg, Pa., 
consideration the building of a large plant 


Stieren, of 


manufacture of cutlery of every description, 
plant will be located on Second avenue, Pittsburg, 
Pa. 


The York Mfg. Co., of York, Pa., have moved 
into their new foundry, and expect to get into the 
machine shop some time about the middle of April 
We understand they have some machinery to ob 
tain yet. 


A large plant is being built at Foxboro, Mass., by 


the Van Choat Electric Co., to manufacture all 
kinds of electrical machinery. The buildings wiil 
be ready for the reception of machine tools in 
about two months 

The General Beaver Nail Works, at Bellefonte 


Pa., have been leased by Mr. Henry Harris, who w 


thoroughly improve them and start them up at an 


early date Mr. Harris is the owner of large nai 
mills at Georgetown, Pa 
At Bloomsburg, Pa... the Magee Carpet Works 


have enlarged their plant, which will enable them 
They 


to use a portion of the new building for a machine 


to double their output of last year intend 


shop to do their own repairs 
The Dickson Mfg. Co., of Scranton, Pa., are to add 
to their present plant a building to be used as the 


boiler department, which will be equipped with 


the latest improvements. They are also going to 
overbaul the blacksmith shop 

It is very probable that in a short time the How 
Machine Co., Attleboro, Mass., 
addition to their machine 
land have been purchased 


ard-Bullough will 


build a large works 
Twenty-two acres of 
adjoining the company’s present plant 

works is to he 


large tool 


the ** Be 


At Bellefonte, Pa..a 
commenced, known as 
& Tool Co.” interested are J. P 
\. Shoemaker, J. S. Montgomery, W. R 
Howard Single, Harry Jenkins and E, L. Ovis 


Alfred 


llefonte Hammer 
Harris, ‘I 


Jenkins, 


Those 


At Geneva, N. Y., Mr Catehpole is to 


erect a foundry having brass furnaces, a jobbing 
shop, ete. These new buildings. which are to be 
vided to his present plant, are to be devoted to 





the manufacture of a heater of which he is the 
patentee 

Watertown, N. Y., is the place where Mr. Chas 
H. Remington has chosen to build a large paper 
mill this coming summet It will consist of a 
paper-making plant and a wood-pulp n and is 
exnvected to give work to about 150 hands Mr 
George Fairbanks has been engaged to do the sur 
veying and make the plans for the new building, 
which will have the latest improvements 


The manufacturing plant originally erected for 
the Para Rubber Shoe Co., at South Framingham: 
Mass., and which was later owned and « ipied by 
the Hickory Wheel Co., has been purchas by the 
Dennison Mfg. Co., who will occupy it as soon as 
they can get moved from West Rox \ They 
will add a new building to the plant, and w em 
ploy S00 or more men 

Messrs. Cawley & Dwyer, of Lowe Mass., at 
about to erect rst ss stean indry rhe 
machinery will be of the itest Improved pattern 
and there will be a7 orse-power engine and a 
boiler 42 Inches in ime rand 14 feet y! They 
will use electric ght ar heated | Stear Ihe 
bu ng will be of wo« three stories high, and 
boiler room in L, one-story high of | iN 

R. Hoe & ¢ New Yo City, manufacturers 
f printing presses, have ed an order w the 
Berlin Iron Bridge ¢ f Kast Berlin, Cor foran 
all-stee, building tf storage purposes Phis build 
Ing W be 40 feet w eu ( ect ng } stories 
highand w be a teiv fire roof ro avoid 
condensation Of mots re he rooland sides W 
! ine with the Ber ‘ spatent ar ondens 
ation fire-proof lining on the under side of the cor 
rugated iron covering rhe tloors are concrete 
supported by corrugated iron arches resting on I 
beams, A traveling crane is attached to the trusses, 


having a capacity of 3 tons, and so arranged that 


t takes the material to be raised in the building 
from the lower floor, and raises it to any part of 
the building on anv of the floors 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Covitimounly 





Mechanical draftsman and first-class tracer is 
open for engagement. Address G. L., Am. Macu. 


Situation wanted by pract. mech., “—- dftsman. 
and mach'st with tech. educa’n. Phi , Am. Macu 


Position wanted by draftsman, experienced in 
locomet.ve and general mach. Box 79, Am. Macu 


Wanted—Position as foreman by a thoroughly 
up-to-date pattern maker. 14 years’ experience ; 
age, 40 years. Box 64, AMERICAN MACHINIST. 

Wanted—Steady position by exp. mech. dftsmn., 
references A.J; German graduate. The right man 
forright party, Address Box 82, AM. MACHINIS1 


CURTIS, 





Toolmaker desires to change: A 1 on fine auto 
mchy.; fam. with up-to-date meths. getting out w'k 
on interchangeable sys.; Alref. C. B. F., Am. Maca. 


Wanted—Position as superintendent or foreman, 
15 years’ exp. in the manufact’ng of cast and sheet 
metal goods. Am an expert designer —_ drafts 
man. H. W., 64 Powell Street, Brooklyn, N 


A bicycle expert, competent to design and take 
entire charge of the manf. of a high grade bicycle. 


wishes to correspond with reliable firm in need of 


suchaman. Address Box 84, AMERICAN MACH. 
Wanted—Position, in charge of depar’t, by tool- 
maker and dftsmn., 12 yrs.’ exp. on guns, bicycles, 
elec, work and high grade engines. First-class de 
signer on tools and fixtures. Box 83, Am. Macu. 


Wanted—A first-class mach. shop supt.. who will 
invest from $3,000 to $5,000 in large mfg. ‘indus stry 
Money paid back atexp'n of con’tifso desired. Ad. 
47 McGraw Bldg., F. Edward, Mgr., Detroit, Mich. 


Wanted—A practical machinist with a few thou- 
sand dollars, also a business experience, to take an 
interest in a long established and good paying busi- 
ness. A good opening for the right man. Address 
S. M. Co., Box 805, Bridgeport, Conn. 


Mechanics and Engineers out of a job can make 
good wages selling ** No-Seale”’ Boiler Compound. 
Guaranteed to remove and prevent lime scales in 
boilers. Liberal commissions. Exclusive territory. 
Address The No-Scale Co., Indianapolis, Ind. 


Wanted—By an up-to-date foreman who under- 
stands his business and attends to it, position as 
general foreman or assistant superintendent for 
wide-awake manufacturer whoappreciates ability 
and energy. Address Box 73, AM. MACHINIST. 

Change of position desired by thoroughly reliable 
tech. graduate. Served as machinist and as pattern- 
maker 2 yrs since greduating. Understands eco- 
nomical designi.g and handling of work. Dftsm’n, 
asst. supt., or similar pos, desired. Box 78, AM.Macu 


Wante d—Foreman for machine shop, employing 
about 75 men, exp. on high-class steam engines, 
gen. machinery and saw mill work ; must get out 
work quickly and handle men and tools to best ad- 
vantage State full experience and wages ex 
pected. Address Y. X., AMERICAN MACHINIST 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 35 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 


Cheap 2d hd lathes & planers. S.M. York,Clev’d, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


For Sale—Two Warner & Swasey speed lathes, 
in first-class condition. Penberthy Injector Co., 
Detroit, Mich.3j 


Wanted—To lease, with privilege of buying, a 
foundry and pattern shop in good condition, sit. be- 
tween N. Y. city and Phila., or between Phila. and 
Balt , along mainlin: Pa. R.R. H., Am. Macu. 
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Acme Machinery Co., 


Boston, Mass 


Cleveland, O 


Providence, a I 


d, 
aati, ) 


Cincin- 


New York, 


. Connersville, Ind, 


J. 
N.Y 


Damper Regulators. 
Hine & Robertson Co., 
Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O 
Besly & Co., Chas. H.. Chicago, I], 
Carpenter, |. M.. Pawtucket, R. I 
Detrick & Harvey Machine Co., Baltimore,Md 
Jones & Lamson Machine Co.. Springfield, Vt. 
Montgomery & Co., New York 
Pratt & Whitney Co., Hartford, Conn 
Strelinger & Co., Chas. A., Detroit, Mich 
Taylor- ey Engineering Co., Glouceste! 
City, 


New York 


Wiley a Russell Mfg. Co.. Greenfield, Mass. 
Drawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa 
Keuffell & Esser Co., New York. 
Drilling Compound. 
Peerless Drilling Comps und Co., The, Utica 
Drilling Machines. 
Aurora Tool Works. Aurora, Ind 
Barnes Co. W. F. & John. Rockford, Il 
Jaush & Sons, C. H.. Holyoke, Mass 
Betts Machine Co.. Wilmington, Del 


Bickford Drill & Tool Co., Cincinnati, O 
Blaisdell & Co.. P.. Worcester. Mass 
Dallett & Co., Thos. H., Philadelphia, Pa 











Dawson & Goodwin, Chicago, Il 

Detrick & Harvey Machine Co., Baltimore,Md 
Hill, Clarke & Co., Boston, Mass. 

McCabe, ae a New York. 

National Machinery Co., Tiffin, O 

Pratt & Whitney Co., Hartford, Conn 
Sellers & Co., Inc., a . Philadelphia, Pa 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wells Bros. & Co., Gree nfield, Mass 

Wiley & Russell Mfg. Co., Greenfield, Mass 





Davis, W. P., Rochester. N.Y 

Davis & Egan Machine Tool Co., The. Cincin 
nati, O 

Dawson & Goodwin. Chics I) 

Dietz, Schumacher & Co., icinnati, 

Dw t Slate Machine Co., Hartfor . Cont 

Fitchburg Machine Works, Fitchburg, Mass, 


Brown & Sharpe Mfg. Co., Providence, R, I 
Gages. 

Brown & ~ pe Mfg. Co., Providence, R. I 

Coffin & Leighton, Syracuse. N Y 


Pratt & W hit ney Co., Hartford, Conn 


Tavylor-Rice Engineering Co , Gloucester City 
N 
W vke & Co., J., East Boston, Mass 
Gear Cutters. 
Brainard Milling Machine Co., Boston, Mass 


Brown & Sharpe Mfg. Co., Providence, R. I 


Gould & Eberhardt, Newark, N. J 
Grant, Geo. B., Lexington, Mass 
Hill, Clarke & Co., Boston, Mass 


Pratt & Whitney Co, Hartford, Conn 


Sellers & Co., Inc., Wm., Philadelphia, Pa 

Whiton Mach. Co, D. E., New London, Conn 
Gears. 

Bilgram. Hugo, Philadelphia, Pa 

Boston Gear Works, Boston, Mass 

Brown & Sharpe Mfg. Co., Providence, R. I 

Grant, Geo. B.. Lexington, Mass 

New Process Raw Hide Co., Syracuse, N. \ 

Shriver & Co, ‘I New York 


Gra phite. 


Dixon Crucible Co., Joseph, Jersey City. N. J 
Grinders, Center. 

jarker & Co, William, Cincinnati, O 

Leland & Faulconer Mfg. Co. Detroit, M 

Trumy Bros. Machine Co., Wilmington, ]« 
Grindirvg Mac hines, Universal. 

Brown & Sharpe Mfg. Co., Provider R. | 

Land Brees Tanassbaee, Pa 
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. OF THE LEADING . . 


Machine Shops, 
Railroad Shops, 
Rolling Mills, 


' + Wagon and Plow 
Shops, 


Car Works, 
Saw Works, 
Boiler Shops, 


== 
— ; 
— 
ed 


TT 


Bridge ana Struct= 
ural Iron Works 


| CL : 


by 


Ht 
if ial 


= EE <<< Hind 
wf SOE ee aa —_—_— 





. IN THE COUNTRY . . 





ave ri n - a Ly + 


ima ny + 





+ 


ELECTRICALLY DRIVEN PUNCH AND SHEAR. 


THe Lona & ALLSTATTER Co’s 


BELT, STEAM OR ELECTRICALLY DRIVEN 


PU NCH ES AND SH EA RS. They make over 350 sizes 


and varieties of Machines, 
See their latest Catalogue, and write them for prices on what you want. 








HORIZONTAL PUNCHING AND BENDING 
MACHINE. 





AHIMA iil k bps 


a 











DOUBLE ANGLE IRON SHEAR. MEDIUM SIZED MULTIPLE PUNCH. 
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PRATT & WHITNEY Co,, 


Etartford, Conn. U.S.A., 
MAKERS OF 


FINE MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 
DROP HAMMERS and TRIMMING PRESSES. 


FORCING AND TRIMMINC DIES FOR ALL CLASSES OF WORK. 
England—BUCE & HICKMAN, 280 Whitechapel Road, London, E. 
England—CHAS. CHURCHILL &CO., Ltd.. 21 Cross St., Finsbury, London, E.C. 
France—TENWICE FRERES &C0., 21 Bue Martel, Paris. 
France—F. G. EBEUTZBERGER, 140 Bue de Neuilly Puteauz (Seine). 


CHICAC O-42 and 44 South Clinton, BOSTON. 47 Pearl Street. 
cor. Washington Street. NEW YORK-—138 Liberty Street. 


Finest Machine Relioned Tags, 


Also, Dies, Screw Plates, Reamers, Etc. 
SEND FOR CATALOGUE. 


WILEY & RUSSELL MFG. CO., 


GREENFIELD, MASS., U. S. A. 


F I T C H B U R G MACHINE TOOLS 
MACHINE WORKS, with NEW FEATURES and 


NEW PATTERNS. 


Fitchburg, Mass. Look at our Machines before you place 
We make it your order, it cannot hurt you and may 


BENEFIT US BOTH. 


OUR Catalogue E furnished )ou. 
AIM. = ®t™4'ES SPECIAL MACHINES. 




















SINCLAIR, $2.00. 


LOCOMOTIVE RUNNING. 


REACAN, $2.00. 


JOHN WILEY & SONS, 


53 East !Oth Street, New York. 


NEW HAVEN MFG. CO. 





‘fr 


od 
Sy chc" a 





Manufacturers of 
IRON WORKING MACHINERY. '5. m. ALLEN, PRESIDENT. 
Catalogue AC. WM. B. FRANKLIN, Vice-Presient 
ona F. B. ALLEN, Sreconp Vice-PREsIDEN? 
Prvibil FOR BOOKLET : 
y WRITE 524 W. 4ist St.,N.Y. |J. B. Prerce, Secretary & TREASURE® 


Hangers 


The James P. Wetherill Machine Co., We en4 Works: 5th ie empard Aven 


Special Machinery Designed and Constructed. 
Estimates Given on Light and Heavy Machinery. 














MACHINISTS AND ENGINEERS. 











TPS Ow 9 SMe SMe SOK 

COMBINED DRILL AND COUNTERSINK | Rtash SiRiCas gio 2 arse RNan Ow 
FOR CENTERING LATHE WORK, a a sa #2 Ff SD 

oS < g v 2 ;-0o 





— J.T.SLOCOMB&CO., 
PROVIDENCE,R.1. U.S.A, 











BUYERS’ FINDING LIST—Continued. 


Grinding and Polishing Machines. 
Chas. H., Chicago, Ill 


Besly & Co., 


Brown & Sharpe Mfg. Co., 


Builders lron 


Diamond Machin 


Garvin Machine C«¢ 
Hill, Clarke & Co 


e Us 


Providence, R. I 


Landis Bros., Waynesboro, Pa 


McCabe, | 


Place Ma 


*oundry, Providence, R. I 
ovidence, R. I 


Leland & Faulconer Mfg. Co., Detroit, M 
].. New York 
Norton Emery Wheel Co., Worceste Mass 
hine Co., George, New Yor 
, Inc., Wm, Philadelphia, Pa 


Sellers & Co 


Strelinger & Co 


Brown & Shar 


Cincinnat! 
Davis & Ewan M: 
nati, O 


Dawson ¢ 


n Ma h 


Not 


P 


St 
Strelinger & C<« 


ary 


ratt 


ove 


Millin 


\ 


& Whitney 
Hack Saws. 
Besly & Cx 
Montgomery & ( 
Q & . 


( 


Co 
r Ne 


velit 


lwin, ¢ 


. Chas 


Mfg. Cx 


x Ma 


i 


4 


ton Emery Wheel Co 


e 


A, Detroit, Micl 
Grinding Machine, Cutter. 


hing 


1 
n t 


Co 


» Hartfor 


Chas. H 


4 


vy \ 


Hammers, Drop. 
Long & Allstatter 


ve rk 


, Chas 


Ch 


o., New York 


, Providence, R. I 


» Cine 
ica, 


Ne w York. 
. Worce 


Co., Hamilton 


ster, Mass 


() 


Miner & Peck Mtge. Co... New Haven, Conr 

Stiles & Fladd Press C« Watertown, N. \ 

Pratt & Whitney Co., Hartford, ¢ 
fiammers, Power. 

Beaudry & Co., B Mass 
Hoists. 

Harrington, Son & C« I Philadelphia, Pa 

Sellers & ( , Inc., Wm , Philadel; a, Pa 
Hydraulic Machinery. 

W.&S. Hydraulic Machinery Works, N. Y 
injectors. 

Jenkins Bros.. New York 

Penberthy Inject Detroit, Mich 


Sellers & Co, 


Jack Screws. 


or Co., 
Inc... Wm 


Philadelphia, Pa 


Capital Machine Tool Co., Auburn, N. ¥ 
Keyway Cutter. 
Baker Bros., Toledo, O, 
Lathes («ee also Turret Lathes). 
Barnes Co, W. F. & John, Rockford, Ill 
Blaisdell & Co, P., Worcester, Mass 


Brown & Sharpe Mfg, Co., Pt 
Bullard Machine Tool ¢ 


Davis, W. P., Rochester. N 
Davis & Egan Machine Tool Co., The, Cincin- 
iatr, O 
Dawson & Go win, Chicago, Ill 
Diet Schumacher & Co., Cincinnati, © 
Draper Machine Tool Co., Worcester, Mass 
Fifield Tool Co., Lowell, Mass 
Fitchburg Machine Works, Fitchburg, Mass 
Flather & Co.. Nashua, N. H 
Gould & Eberhardt, Newark, N. J 
Harrington, Son & Co., E., Philadelphia, Pa 
Hendey Machine Co., Torrington, Conn 
Hill. Clarke & Co., Boston, Mas 
Lodge & Shipley Machine Tool C« Ci 
nati. O 
McCabe, J. J.. New York 
McFa n ¢ Philadely i. Pa 
New D Mix. ¢ Jane lle, W 
New Haven Mfg. ( New Haven, 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co,., New York 
Pond Machir I 1 ¢ Plaintield, N. ] 
Pratt & Whitney Ce Hartford, Conn 
Reed Co., I E., Worcester, Mass 
Sebastian Lathe Co., Cincinnati, O 
Sebastian-May (¢ Sidney, O 
Sellers & Co., In Wm., P! adelphia, Pa 
Seneca Falls Mfg. Co.. Seneca Falls, N. \ 
Stark, John, Boston, Mass 
Wagner & Andreas, Lei; (sy ny 
Milling Attachment. 
Adams Co., The, Dubuque, lowa 
Milling Cutters. 
Brown & Sharpe Mfe. C« Provide a a 
Cincinnati Milling Machine Co., ¢ nnati, © 
Erlandsen, J... New York 
Garvin Machine Co., New York 
Ingersoll Milling Machine Co., Rockford, I 
Re ecket J I Chemnitz-Gablenz, Get 
many 
Starrett, L. S.. Athol, Mass 
Milling Machines. 
Bliss Co., E. W Brooklyn, N. Y 
Brainard Milling Machine Co., Boston, Mass 
Brown & Sharpe Mfg. Co.. Providence, R. I 
Burr & Son. Ir ] Brooklyn, N. Y 
Cincinnati Milling Machine Co., Cincinnati, O 
Davis & Egan Machine Tool Co., The, Cine 
nati. ©) 
Forbes & Co... W. D.. Hoboken. N 
Garvin Machine Co., New York 
nversoll M r Machine ¢ R ford, Ill 





j . f 


ovidence R 
o., Bridgeport, Conn 





CATALOCUES ON APPLICATION. 


No. 80 Nassau Street, - - NEW YORK. 


EneiisH AGENCY 
Chas. Churchill & Co., a. 21 Cross Street, Finsbury, 
London, E. C., England. 


Pratt & Whitney Co., Hartford, Conn. 
Reed Co., F. E., Worcester, Mass. 
Waterbury, Conn. e 0 | L G AS F LA N S 
Motors, Electric. . FS 
Dallett & Co., Thos. H., Philadelphia, Pa mM aca Gas Blast Furnaces & High Pressure Blowers 
Abbott, Wheelock & Co., Boston, Mass. 
Oil Extractors, Exhaust. 
Jenkins Bros.. New York 
Patent Attorneys. 
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Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Roth Bros. & Co., Chicago, Il. = i i 
j For the economical generation and systematic application 
of HEAT. 
Hine & Robertson Co., New York. 
tacon, L. Seward. Washington, D. C. 


BUYERS’ FINDING LIST—Continued. AMERICAN GAS FURNAGE 00 
a 
Waterbury- Farrel Foundry & Machine Co., 
Needle Wire. 
Packing. 
Bates. H. H., Washington, D. C, 















































Dyer & Driscoll, New York. 
Wedderburn & Co., John, Washington, D. C. | [RZ EL Star+# Foot-power 
Phosphor Bronze. e)- Y RS RMA Screw Cutting 
Phosphor Bronze Smelting Co., Ltd., Phila- Automatic 
delphia, Pa. s ere | athes Cee Tend 
Pipe, Bent. ; see , 

National Pipe Bending Co., New Haven, Conn ~ 9 and 12 inch Swing. 
Pipe Coverings. O 4 U New Designs. Novel Features. 
Johns Mfg Co., H. W., New York. =e e ‘ n Send for Catalo.ue B. 
Pipe Cutting and Plena Machines. \ fe) - 0 AND SENECA FALLS MFG.COMPAN3 

Armstrong Mfg Co., The, Bridgeport, Conn O R lt) ai maele 687 Water St., Seneca Falls, N. Y. 
Curtis & Curtis. Bridgeport, Conn. 
Dawson & Goodwin, Chicago, Ill : 
Detrick & Harvey Machine Co., Baltimore. PER GALLON wil cover the expense of making A Perfect Sub- 
<a i] Machinery Co.. Tiffin. O. stitute for ‘Cutting Oil,’’ now being used in Drilling, Threading, 
Saunders’ Sons D. Yonkers. N.Y. ow Punching, Planing or Milling Iron or Steel, by leading machinists. 
ey « usse fg. o,, (arreenne . Mass. a 
Pipe Fittings. THE PEERLESS DRILLING COMPOUND is guaranteed not to 
Kelly & Jones Co., The, New York. rust, gum or clog machinery or to injure the hands, and is shipped 
Planers. ie ics iain Ties on trial, without expense, to responsible parties. Send for our ‘‘ Yard of Un- 
Davis. WP. Rochester. N. Y. solicited Testimonials ’’ and further particulars. 
Davis & Egan Machine Tool Co., The, Cincin- tu 
pats O. ood si ne Address, THE PEERLESS DRILLING 
lawson & Goodwin, 11cago, 
ee ey ee ee COMPOUND CO., 850-852 GENESEE ST., UTICA, N. Y. 









Draper Machine Tool Co.. Worcester, Mass. 













Fitchburg Machine Works, F itchburg, Mass OMPRESSED AIR IN a 4 is ah da 

Flather & Co., Nashua, N ) roadway, ~ OFFIN@LEIGHTON D SVRACUSEN.Y <3 

Garvin Machine Co,, New York. MACHINE ¢ ‘ NEW YORK. Fela: thitsditi titel hilitidaf 

Gray Co.G A. Cincinnati, O. SHOPS e * 
e| 


McCabe, J. J, New York. 


New Haven Mfg Co., New Haven. Conr, vocoooooeoos 


MACHINISTS’ SCALES, 





Nile Bool Works Cs. Namiton, Described in PATENT END GRADUATION. 
Niles Too rks Co, New York, our new We Invite Comparison fer Accuracy with all others 
Pon 1 Machine Tool Co., Plainfield, m.. J. pamphlet and EVE 7 ° 
ba ein, Cainer Gm [She ee 
sellers & Co., Inc., m, liladeiphia, Pa icati e 
Wilson, W. A., Rochester, N. Y a RAND DRILL CO. 








Polishing Wheels. EVANS canis CONE CO. 


Builders Iron Foundry, Providence, R. I. 
Hanging and Standing 


Presses, Dies, Etc. 
CONES. 


Bliss Co., E. W., Brooklyn, N. Y. 
Ferracute Machine Co., Bridgeton, N. J. 

a» Made in all Sizes. 
Thousands in use transmit 


Stiles & Fladd Press Co., Watertown, N. Y 
Pressur P Valves. 
essure Redacing e er ten tee 
For information address, 


oy lage M¢ CAFFREY FILES. g Pt ies 


Pamping Machinery. No. 85 Water St 
e °9 












Deane Steam Pump Co., Holyoke, Mass. ’ : 
Mason Reeulator Co , Boston, Mass. High Grade. Reasonable Price. Boston, Mass. 
Wetherill Machine Co., James P., Chester, Pa 
Worthington, Henry R., Brooklyn, N. Y. eee A C be i N E Ww 
Panches and Shears. ‘ ° ye 70 

Bliss Co, E. W.. Brooklyn, N. Y. Address, For Reducing and Pointing Wire, 
Buffalo Forge Co., Buffalo, N. Y. 4 4 
Long & Alls tatter Co , Hamilton, O. MONTGOMERY & CO. J ESPECIALLY ADAPTED TO POINTING WIRE 
New Doty Mfg. Co., Janesville, Wis. _ ; | RODS AND WIRE FOR DRAWING. 
"alecaes, agrel risen 105 Fulton Street, New York City. For Machines or Information address the 
W &S. Hydraulic Machinery Works, New q Manufacturer, 

none W. GOODYEAR, Watertery Conn. 


Raw Hide, 

New Process Raw Hide Co., Syracuse, N. Y. 
Reamers. 

Cleveland Twist Drill Co., Cleveland, O. 

Morse Twist Drill & Machine Co., New Bed- EE the illustration in the March 12th issue E.W. BLISS Co 


ford, Mass. 








Pratt & Whitney Co.. Hartford, Conn. f th 1 Adams St 
awlor « En ata (So, Ghani of the AMERICAN MACHINIST *9 
City, N N — ginee i “4 oO. oucestet BROOKLYN, N. ¥ 
Wiley & Russell Mfg. Co., Greenfield, Mass of our % % © © 8 8 wt oS CHICAGO : 
Rock Dri! 96 W. Washington St. 


Rand Drill Co, New York. 
Roller Bearings. | ; , i 

ne ee hee ho J MULTIPLE? P For a DROP FORGING 

Coffin & Leighton Syracuse, N. Y PLANTS. 


Rules, Graduated Steel, 
oes ree oe — Operations. - 
Darling Brown & Sharpe Providence, R. I ene 
Seower Feet Co, Atel Wire PINDLE Sot ot PRESSES, DIES and 


Standard al Co. Athol, Mass. 

St me tc M4 I ek Mi os SPECIAL MACH’Y 
Wryke & ( ‘o.. «* ti ast Boston. Mass. Correspondence For Bi le. E ‘ 
Rust Pr “ — Compound. LATHE Solicited. or Dicycle, lectrical 

Goetze, . New York Ge and all Sheet Metal 
Schools. ¢ Work. 


Correspondence School of Technology, Cleve- 


land, O. ae 
ite nal Correspondence Schoots.seran-| WAGNER & ANDREAS, |W rr ont? “y 


Screw Machines (see Turret Lathes). PARKER PRESS CO. Kf 
(Continued on pace ?5.\ LEIPZIG, GERMANY. 











- 
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Se SSeS Poe. SEDI NSD INGD LD ea ees ETE 
QUR WET EMERY GRINDER ites 


“~ J —o , 

where tools of its dass ESS 
the hearty indorsement 382, 
country it has been Ro 
ite 

< 


and built to enter a market 
by no means unknown. In win NINE wed 
most exacting mechanics im INts 
SUCCE ssful. /t effectually solves one rn sp 
and illustrates tn its construction simplicity ANd MS” 
ay vital points of excellence are 


—was designed 


were 
of some of the 
pre-eminently 


a ‘ater-supply, 


vexed problem of 
thigh 


_ 


4 
ae I» eedded. Its many 3 ai eatin mae 
; aeely pyr fo pe oo whick it would afford us pleasure to gS 
cleare i Se | af CO., y 
4 mail you. LELAND & FAULCONER M F’G 
Detroit, Michigan. ‘ 


Wah Cos) Met Cos) Mak G A GATAG w. 
mS - 


OMELET 


SDD ILD IDI ID ICD LD LD ILD LDS ; 


4 








EMERY — 
WHEELS, 





ILLUSTRATED 
CATALOGUE 


FREE. 

















Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Cor. Lake & Kirtland Sts.. Cleveland, O. 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 


99 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 











MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





WRITE FOR CATALOGUE 





BoLtT ans Nut 







: p00 1088 ° 
or 
Fou xo” go «* 
oo oe - 
cS 
pt gh The NATIONAL 


MACHINERY CO. 
TIFFIN, OHIO. 


— 


HARD STEEL RULES 


BACK. 








AND PRICES. 


McFADDEN COMPANY, 








SPRING 








SATISFACTION OR MONEY 


SAWYER TOOL CO., Athol, Mass. 








No. 722 Arch St., PHILADELPHIA, PA. 





BUYERS’ FINDING LIST—Continued. 
Screws, Machine. 





Cleveland Mac! , Cleveland, O 

Flather & ¢ 

McFadden Co., Pa 

Worcester Machine Screw Co., Worcester, 
Mass 


Screw Plates. 
Wells Bros., Greenfield, Mass 
Wilev . Russell Mfg. Co., Gree 
Wilkinson Co., The, Chicago, I 
Screws. 
Cleveland Mac! rew Co., 
Worcester Machine Screw Co., 
Mass 
Separators, Steam. 
Keystone Engine and 
del; hia, Pa 
Shafting, Hangers, Etc. 
Pryibil, P.,. New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


Shapers. 


nfield, Mass 


Cleveland, O 
Wi reester, 


nes 


Machine Works, Phila- 


Betts Mac ne Co., Wilmington, Del 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O 

Dawson & Goodwin, Chicago, Ill 

Fitchburg Machine Works, Fitchburg, Mass 

Flather & Co., Nashua, N H 

Fox Machine Co,, Grand Rapids, M 

Garvin Machine Co., New York 

Gould & Eberhardt, Newark, N. |] 

Hendey Machine Co., Torrington, Conn 

Hill, Clarke & Co., Boston, Mass 

McCabe, ]. | New York 

New Haven Mfg. Co, New Haven, Cont 


Niles Tool Works Co., Hamilton, 

Pratt & Whitney Co, Hartford, Conn 

Sellers & Co,, In Wm., Philadelphia, Pa 
Sight Feed Lubricator. 

Kelly & Jones Co., The 
Slotters. 

setts Machine Co., W 

Niles Tool Works Co 

Sellers & Co., Inc., Wr 
Soldering Fluid. 

Elliott Chemical Works 
Steam Packing. 

Hine & Robertson Cx 
Steam Separators. 

Hine & Robertson ( 
Steel. 

Abbott, Wheel k & Co., Boston 

Crescent Steel Co., Pittsburgh, Pa 

Johnson Co., The, ] nst 

Jones & Co, B. M., Boston 

McFadden Co., Philadelphia, Pa 
Taps and Dies. 

McFadden Co., Philadelphia, Pa 

Wiley & Russell Mfg. C« 

Wilkinson C« Phe 
fool Holders. 

Armstrong Bre Pool Co., Chicago, I 

Gould & Eberhardt, Newark, N. ] 
Tabing, Flexible. 

Almond, T. R., Brooklyn, N. Y 
Turret Lathes (Screw Machines). 

Brown & Sharpe Mfg. Co 


New Yor! 


. Hat 


, Providence, R. I 


Bullard Machine Tool Co., Bridgeport, Contr 

Cleveland Machine Screw Co., Cleveland, O 

Davis & Egan Machine Tool Co., The, Cincine 
nati, O 

Dawson & Goodwin, Chicago, I11 


Garvin Machine Co., New York 
Hill, Clarke & Co., Boston, Mass 
Jones & Lamson Machine Co., Springtic ld, Vt 


Lodge & Shipley Machine Tool Co., ¢ n 
nati, O 
McCabe, J. J... New York 


Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn 
Warner & Swasey, Cleveland, O 
Typewriters. 
Williams Typewriter Co., 
Ventilating Fans. 
Backus Water Motor Co., Newark, N. ] 
Buffalo Forge C« suffalo, N. Y. 
Vises. 
Capital Machine Tool Co., Auburn, N. Y. 
Hill, Clarke & Co., Boston, Mass. 
J ® New York 
McFadden Co., Philadelphia, Pa 
Niles Tool Works Co , New York 
Place Machine Co, George, New York 
Strelinger & Co, Chas. A., Detroit, Mich 
Wilkinson Co., The, Chicago, Il 
Wyman & Gordon, Worcester, Mass. 
Valves. 
Consolidated Safety Valve Co., 
Waste Oil Filters. 
Hine & Robertson Co 
Water Motors. 
Backus Water Motor Co., 
Wire Machinery. 
Goodvear, S. W., Waterbury, ¢ 


New York 


The. N. ¥ 
, New York 
Newark, N. J 


onn 


Waterbury-Farrel Foundry & Machine Co., 
Waterbury. Conn 

Waterbury Ma ne Co, Watert vy, ( 
Wire Rope, Iron and Steel. 

Trenton Iron Co., The, Trenton, N 
Woodworking Machinery. 

Rarnes Co., W. F. & John, Rockford, I 

Fay & ( J. A., Cincinnati, O 

Pryibil, P., New York 

Seneca Falls Mfg. Co., Seneca Falls om ¢ 
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THE EQUIPMENT AT WATERVLIET 
ARSENAL. 


essary to convince one that the machinery 





equipment is complete and modern. It can- 


not but prove of intense interest to those that are 


keeping pace with the design of machinery of the most 
approved type and that displays the best of engineering 


skill. It will bear the closest study of every detail 


best distributed ; in fact, we could readily enlarge upon 
the merits of these designs, but it would not convey in 
one small part the excellence displayed as much as 
would a personal visit to the Arsenal. 

It must be a gratification to those that have watched 
the progress and development of heavy machine-tool 
building in this country to see that the builders can now 
take a position for skill and ingenuity second to none. 

In walking through the Arsenal, we were par- 
ticularly impressed with the most magnificent array of 
tools of one size and type that we have ever seen. There 


is one row of eight Niles Boring and Turning Mills used 








NILES HOOP-BORING MILLS. 


and it is very evident that the equipment has received 
the that 


versed in machine design and construction, and displays 


most careful attention of those are best 
a knowledge obtained from the most extended practical 
experience as well as the keenest perception of the 
elements that are essential for good machine design. 

It is clearly evident that the ‘‘ broadest gauge’’ has 
been displayed ; 


the 


there is no skimping of bearing 


surfaces, face of gears is large, giving great 


strength and ample surface of contact ; the texture of 
the metal is the best for heavy duty, maintaining ac- 


curacy of alignments and long service, and the metal is 


on gun rings, and their splendid proportions bursting 
upon the engineer’s eye as he enters this department is 
likened to the wide expanse of magnificent mountains 
suddenly bursting forth before the eye of the naturalist. 

A reference to the cut above will give some idea of 
the general design of these machines, and we commend 
the study of every detail to the student of machine-tool 
design. 

After this, however, there is still reserved a greater 
pleasure. It is the massive Gun Lathes for boring and 
turning 12-inch breech-loading rifles, built by the Niles 
Tool Works . 


These machines swing 96 inches over the 
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bed and are over 104 feet in length, there being twoof the 
same size and length, each weighing over 150 tons. 

We reproduce a photograph of one of these lathes 
below that will show great strength, power and most 
admirable proportions of these two machines. 

Each of these machines consists of a nozzle and 
breech back-rests and boring bar with carriage in addition 
to the usual equipment. The tool carriage bed is com- 
posed of two sections some three feet wider than the 
remainder of the bed to carry the tool carriage on in- 
dependent shears. The head-stock carries three spindles, 


consisting of the main, cone and back gear spindles. 


Breech and muzzle rests and boring bar are provided. 


In addition, the equipment of Watervliet Arsenal 
includes the following massive, heavy and magnificently 
proportioned machine tools : 

Nine 48-inch Lathes for turning Jackets. 

Three 60-inch Lathes for turning Jackets. 

One 72-inch Lathe for turning Jackets 

Ten Boring and Turning Mills for Jackets. 

Four Horizontal Boring Machines. 
Boring, Drilling and Milling 


Two Horizontal 


Machines. 


Five Planing Machines. 





NILES 12-INCH BREECH-LOADING RIFLE LATHE. 


The adjustable bearings are properly keyed to prevent 
rotation. 

The gearing is such that twenty main spindle speeds 
ranging in geometrical proportion may be obtained, giv- 
ing very wide range. ; 

Means are provided so that the carriage may be 
shifted along the bed by hand. 

The rear end of the slide is provided with a grad- 
uated segment whereby it may be set over to the proper 
point to give variations of taper diameters. Automatic 
feeds in two directions are provided for two longitudinal 


and two lower cross slides. 


Three Slotting Machines and other smaller tools. 
All of these Niles Tool 
Works Co., Hamilton, Ohio. Branches located at 136 


Liberty Street, New York ; Western Union Building, 


were furnished by The 


Chicago; 418 Walnut Street, Philadelphia ; Lewis Block, 
Pittsburg ; Room 44 Bell Telephone Building, Boston. 
They are prepared to give photographs and full data in 
regard to the details and construction of these machines, 
and we strongly recommend that those interested in 
getting further information in regard to this equipment 


correspond with The Niles Tool Works people. 
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The U. >. Army would cut a sorry figure if they went to 


wat with the old cast-iron cannons that loaded from the muzzle 
and split at the breech. The modern, built-up, steel rifle is the 
development of a species—the survival of the fittest, It’s not 
surprising that Uncle Sam keeps his old guns for what they have 
done, but if he built or bought more smooth-bores, we'd all vote 


him an old fogy. 









































The old, muzzle-loading, flint-lock typewriter with slam-up action and 
upside down writing is as far behind as the old smooth-bore gun. 


The modern typewriter (The Williams), has no ribbon, writes 





the whole line in sight, writes on top, has ball bearings, is compact, 


convenient and efficient, and, like the great rifle, hits the bull’s-eye. 


WILLIAMS TYPEWRITER CO., 
253 BROADWAY, 
NEW YORK. 
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* Pond [Machine Cool Co. "retinas. 


MANUFACTURERS OF 


METAL-WORKING 
MACHINE TOOLS. 


AXLE LATHES, 
DOUBLE AND 
SINGLE, SPECIAL 
SHAFT TURNING 
LATHES, STEEL 
TIRE CAR WHEEL 
LATHES, UPRIGHT 
RADIAL DRILLS. 

















POND 60° PLANER. 





SCREW-CUTTING ENGINE LATHES THIRTY- 
INCH SWING AND LARGER, 


BORING AND TURNING MILLS, 

CAR WHEEL BORERS, 

WHEEL PRESSES, 

HAND PUNCHING AND SHEARING MACHINES, 
RADIAL DRILLS, 

GANG DRILLS, ETC. 





POND RADIAL DRILL. 


GENERAL SALES AGENTS, 


Manning, Maxwell & Moore, 


111-113 LIBERTY STREET, 
NEW YORK. 


CHICAGO OFFICE : 


60 SOUTH CANAL STREET. 


PITTSBURGH OFFICE : 


424 TELEPHONE BUILDING. POND 42’ LATHE. 
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“PATENT” DOUBLE SPINDLE LATHE. ¢sseseeses 


24 to 40 in. Swing.’ 


oe ay 

























































J. J. MCCABE, 


fee 14 DEY STREET, NEW YORK. 








Double and Triple Geariag. ; “ , 2 
Cone 35 in. Diam., 3'2 in. Belt. Spindles 4 in. Diam., 2 in. Hole:. 






























































The Waterbury Farrel Foundry 
TO EARN MORE, LEARN MORE. poe, ae 
THE CORRESPONDENCE SCHOOL OF TECHNOLOGY, WATERBURY, CONN., U. S. A. 

Cleveland, Ohio, U. S. A. Ww 

Electrical, Steam, Mechanical, Bridge, and other pugfoeesing Courses. Introductory | = & 33 

and Allied Studies. Special Course in Advanced Mathematics. _ Instruction by mail | ~= 6% 

Catalogue free. ES 38 

, JACK SCREWS, Metal Planers 25 es 

| B I Cc yc L E P U M Pp Ss, and General Line of Machine gs =e 

VISES and BENCH SCREWS. ao | °% x 

Send for Catalogue “B. Hill. Clarke & Co. (a i a5 aft 

CAPITAL MACHINE TOOL CO., 160 Oliver Street, BOSTON. sé de 

AUSURN, N. Y- 16 So. Caval Street. - - - Chicago.| »: a 

S (Ili AURORA TOOL WORKS 5 SE 

AURORA, IND., | =: 2 

Build of 4 es ne Ge 

FLEXIBLE STEEL TUBING. Ma) “ povel | $e 2 

For Conveying Oil or other Lubricant to and from . tia UPRIGHT | <2 >3 

Cutters, Drills, “> I Sie an ST, i 

Made of Steel and tinned Norway Iron. oe ae 

By far the best and neatest arrangement for RADIAL r= 28 

Milling Machines, Bolt Cutters, Gun Boring 4 DRILLS Ze »2 

Machines and other tools. Particulars y WITH PATENT “3 33 

rive application. ’ ; ¥- 23 

given om application, 1 bce, AUTOMATIC STOP. | =: . 
83 Washington Street, Brooklyn, N. Y., U.S. A. |* From 14 in. to 40 ip swing. | 25 Med 4 
BETTS MACHINE CO., Wilmisstos, Det, rE : 

7 U.S. A. SE mB 

CHINES ——_— 

OF MOST MODERN DESIGN AND Vertical Milling Machine. 
CONSTRUCTION. DIE-SINKING MACHINE, PAGE 150 OF OUR CATALOGUE. 
Price, with Countershaft, $300 net. 








12 Sizes. From 3 ft. sq. to 30 ft. sq. ‘ SS Weight, 650 Ibs. 





